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Appendix A: Water Quality Analysis 

Attachments A-1 through A-3 provide the basis for the predicted National Pollutant Discharge 
Elimination System (NPDES) permit limits and compliance evaluation that have been included in 
the Final Supplemental Environmental Impact Statement (SEIS) for Alternatives B and D. 
Attachment A-1 summarizes the rationale for the permit limits applicable to outfalls 001 (treated 
mine water) and 002 (tailings storage facility [TSF] discharge). Attachment A-2 provides 
additional details on the determination of water quality-based effluent limits (WQBELs). 
Attachment A-3 summarizes the water quality modeling that was performed to determine the TSF 
discharge quality. The approach of using expected NPDES permit limits as a tool to assess 
potential downstream water quality impacts is consistent with the 1997 Final SEIS. That 
document also showed that the dry tailings facility (DTF) discharge, outfall 002 under Alternative 
A, would meet NPDES permit limits. Outfall 001, the discharge of treated mine water, is the 
same under all alternatives. 

The results of this analysis, along with the Ecological Risk Assessment provided in Appendix C, 
form the basis for the evaluation of the predicted impacts on surface water quality and freshwater 
aquatic resources included in the Final SEIS. 
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Attachment A-1 – Basis for NPDES Permit Effluent Limitations 

A. Statutory and Regulatory Basis for Limits 
Sections 101, 301(b), 304, 308, 401, 402, and 405 of the Clean Water Act (CWA) provide the 
basis for effluent limitations and other conditions in the draft permit. USEPA evaluates the 
discharges with respect to these sections of the CWA and the relevant NPDES regulations to 
determine which conditions to include in an NPDES permit. 

USEPA first determines which technology-based limits must be incorporated into the permit. 
USEPA then evaluates the effluent quality expected to result from these controls to see whether 
water quality standards for the receiving waters might still be exceeded. If exceedances would 
occur, USEPA must include Water Quality-based Effluent Limitations (WQBELs) in the permit. 
The permit limits reflect whichever requirements (technology-based or water quality-based) 
limits are more stringent. 

B. Technology-Based Evaluation 
Section 301(b) of the CWA requires industrial dischargers to meet technology-based effluent 
guidelines established by USEPA, which are enforceable through their incorporation into an 
NPDES permit. For dischargers in industrial categories for which USEPA has not yet issued 
effluent guidelines, and for types of discharges not covered by an applicable effluent guideline, 
best professional judgment (BPJ) is used to establish technology-based permit limitations. The 
1972 amendments to the CWA established a two-step approach for imposing technology-based 
controls. In the first phase, industrial dischargers were required to meet a level of pollutant 
control based on the best practicable control technology currently available (BPT). The second 
level of pollutant control was based on the best available technology economically achievable 
(BAT). And in 1977, enactment of section 301(b)(2)(E) of the CWA allowed the application of 
best conventional pollutant control technology (BCT) to supplement BPT standards for 
conventional pollutants with cost-effectiveness constraints on incremental technology 
requirements that exceed BPT. The BPT/BAT/BCT system of standards does not apply to a new 
source, which is defined by USEPA as a source, the construction of which is commenced after the 
publication of proposed regulations prescribing a standard of performance, which will be 
applicable to the source. Direct dischargers that are new sources must meet new source 
performance standards (NSPS), which are based on the best available demonstrated control 
technology. 

At 40 CFR 440, USEPA has established technology-based effluent guidelines for the Ore Mining 
and Dressing Point Source Category. Subpart J of these guidelines, which became effective on 
December 3, 1982, is applicable to mines that produce gold-bearing ores from open-pit or 
underground operations and to mills that use the froth-flotation process, alone or in conjunction 
with other processes, for the beneficiation of gold. 

At the Kensington Mine, discharge of mine drainage through outfall 001 to Sherman Creek was 
previously permitted based on the NSPS. In addition, discharges to East Fork Slate Creek through 
outfall 002 will also be subject to the NSPS of 40 CFR 440. Technology-based NSPS of 40 CFR 
440 applicable to mine drainage are presented in Table 1. 
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Table 1. NSPS for Mine Drainage 

Pollutant 
Daily Maximum 

Concentration (mg/L) 
Average Monthly 

Concentration (mg/L) 
Copper 0.30 0.15 
Zinc 1.5 0.75 
Lead 0.6 0.3 
Mercury 0.002 0.001 
Cadmium 0.10 0.05 
pH 6.0 to 9.0 (s.u.) 
TSS 30 20 

 

NSPS at 40 CFR 440.104(b) also prohibit the discharge of process wastewaters from mills that 
use the froth-flotation process for the beneficiation of gold, except in two circumstances. 

• If precipitation falling on the treatment facility and on the drainage area contributing surface 
runoff to the treatment facility exceeds evaporation, an amount equal to the difference 
between annual precipitation falling on the treatment facility and on the drainage area 
contributing surface runoff to the treatment facility and evaporation may be discharged, 
subject to the limitations in Table 1, above, or 

• If contaminants build up in water recycled through the mill to a degree that causes 
interference with the ore recovery process, and the interference cannot be eliminated through 
appropriate treatment of the recycled water, a discharge of process water may be allowed by 
USEPA in an amount necessary to correct the interference problem, after installation of 
appropriate treatment. Such a discharge would also be subject to the limitations of Table 1 
above. 

With the recycle stream, diversions (under Alternatives C and D) and other “losses” such as 
infiltration, evaporation, and water retained in the tailings, discharges through outfall 002 at the 
Kensington Mine are equivalent to the natural flow into the TSF and are subject to the NSPS of 
Table 1, meeting the first exception, above. 

C. Water Quality-based Evaluation 
Section 301(b)(1)(C) of the CWA and its implementing regulations at 40 CFR 122.44(d) require 
permits to include limits for all pollutants or parameters which are or may be discharged at a level 
which will cause, or contribute to, an excursion above any state water quality standard, including 
state narrative criteria for water quality. If WQBELs are necessary, they must be stringent enough 
to ensure that AWQS are met, and they must be consistent with any available wasteload 
allocation. For pollutants with technology-based limits, USEPA must also determine whether the 
technology-based limits will be protective of the corresponding water quality criteria. 

USEPA must also consider the state’s Antidegradation Policy, described at 18 AAC 70.015, 
which is designed to ensure that: 

• Existing water uses and the level of water quality necessary to protect existing uses are 
maintained and protected; 

• If the quality of a water exceeds levels necessary to support propagation of fish, shellfish, and 
wildlife and recreation in and on the water, that quality must be maintained and protected, 
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unless a short-term variance (18 AAC 70.200), a zone of deposit (18 AAC 70.210), a mixing 
zone (18 AAC 70.240), or such reduction in water quality is authorized by the state; and 

• If a high-quality water constitutes an outstanding national resource, such as a water of a 
national or state park or wildlife refuge or a water of exceptional recreational or ecological 
significance, the quality of that water must be maintained and protected. 

To determine appropriate WQBELs, USEPA uses the following general approach: 

• Determine the appropriate water quality criteria 

• Develop the wasteload allocations (WLA) 

• Establish effluent limitations. 

The following sections provide a detailed discussion of each step. Attachment A-2 shows the 
derivation of specific WQBELs for outfalls 001 and 002. 

1. Water Quality Criteria 

The first step in developing WQBELs is to determine the applicable water quality criteria, which 
the state presents in the Alaska Administrative Code at 18 AAC 70. Applicable criteria are based 
on the beneficial uses of the receiving water; for East Fork Slate Creek and Sherman Creek those 
uses are the freshwater use classes (1) (A, B, and C) as established at 18 AAC 70.050—(A) water 
supply (drinking, culinary, and food processing; agriculture, including irrigation and stock 
watering; aquaculture; and industrial), (B) water recreation (contact and secondary), and (C) 
growth and propagation of fish, shellfish, other aquatic life, and wildlife. To protect all uses, 
permit limits are established based on the most stringent water quality criteria applicable to those 
uses. 

2. Wasteload Allocation (WLA) Development 

WLAs must be developed to establish the allowable loadings of each pollutant that may be 
discharged without causing or contributing to exceedances of AWQS in the receiving waters. 
WLAs are typically established in three ways: 

• Based on a mixing zone, or 

• Based on total maximum daily load (TMDL), or 

• By determining the end-of-pipe WLA that will allow attainment of applicable water quality 
criteria. 

The Permittee has not applied for a mixing zone, and no TMDLs have been developed for East 
Fork Slate Creek or Sherman Creek. Neither creek is included on the state’s current 303(d) list of 
impaired waters. Therefore, the water quality criteria, applied at the end-of-pipe, will become the 
WLAs. 

3. Permit Limit Derivation 

Once the WLA has been developed, USEPA applies the statistical permit limit derivation 
approach described in Chapter 5 of the Technical Support Document for Water Quality-Based 
Toxics Control (the TSD, USEPA/505/2-90-001, 1991) to establish maximum daily and average 
monthly permit limitations (MDLs and AMLs, respectively). This approach takes into account 
effluent variability, sampling frequency, AWQS, and the difference in time frames between the 
monthly average and the daily maximum limits. 
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The daily maximum limit is based on the coefficient of variation (CV) of the data and the 
probability basis, while the monthly average limitation is dependent on these two variables 
and monitoring frequency. As recommended by the TSD, USEPA has used a probability 
basis of 95 percent for the monthly average limit calculation and 99 percent for the daily 
maximum limit calculation. USEPA has also assumed a CV of 0.6 as recommended by the 
TSD for both monthly average and daily maximum calculations. For outfall 001, there are no 
effluent data for full-scale mining operations to establish a discharge-specific CV. Since 
outfall 002 has not been constructed, no effluent data are available for outfall 002. 

D. Reasonable Potential Analysis 
WQBELs must be included for all pollutants addressed by effluent guidelines. In determining 
which other pollutants require WQBELs, USEPA typically determines the “reasonable potential” 
of the discharge to exceed or cause an exceedance of applicable water quality criteria. 

For outfall 001, there are little or no water quality data representative of full-scale mining 
operations. USEPA has determined that the existing mine water treatment system will ensure 
compliance with applicable water quality criteria, except potentially for aluminum. An additional 
pH adjustment stage may be needed to reduce effluent pH to the range of 6 to 7 s.u. to achieve 
better aluminum removal and meet discharge limitations. Because of a lack of data, however, 
USEPA has further determined that it is important to retain WQBELs for all pollutants included 
in the previous permit. In addition, limits have been added for iron, sulfate, and arsenic, since 
these pollutants are expected at concentrations in the discharge approaching the applicable water 
quality criteria. 

For outfall 002, the predicted water quality is based on a limited analysis of tailings slurry. 
USEPA, therefore, has determined that it is appropriate to establish limits for all the same 
pollutants addressed at outfall 001. 

E. Effluent Limitations—Outfalls 001 and 002 
Tables 2 and 3 provide a summary of the effluent limitations applicable to outfalls 001 and 002 
that were included in the draft NPDES permit issued in June 2004. Table 2 includes the “non-
metal” pollutants (except ammonia), while Table 3 includes limits for ammonia and metals. 
Following the table is a discussion of the basis for each technology-based or water quality-based 
effluent limitation in the draft permit. 

TSS 

At 40 CFR 440, USEPA established NSPS for TSS in mine drainage of 30 mg/L (MDL) and 
20 mg/L (AML). These technology-based effluent limitations for TSS in mine drainage, when 
applied together with the numeric limitations for metals proposed in the draft permit, are 
protective of the state’s narrative water quality criterion for residues presented at 18 AAC 70.020 
(b). The TSS limitations for TSS of 40 CFR 440 will therefore be applied to outfalls 001 and 002. 
TSS limitations for outfall 001 are unchanged from the previous NPDES permit. 
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Table 2. Effluent Limitations (Non-Metals Except Ammonia) 
Parameter Units AML MDL 
PH s.u. 6.5–8.5 
TSS  mg/L 20 30 
TDS (outfall 001)  mg/L 1,000 1,000 
TDS (outfall 002) mg/L 500 500 
Turbidity NTUs See note a  

Sulfateb (outfall 001) mg/L 200 200 
Sulfate (outfall 002) mg/L 250 250 
Chronic toxicity TUc 1.1 1.6 
a The turbidity must not be more than 5 NTUs greater than the background levels in samples taken 
from Sherman Creek (outfall 001) and the TSF diversion pipeline (outfall 002) within a reasonable time 
of effluent sampling. 
b The sulfate limit for Sherman Creek applies only to sulfates associated with magnesium and sodium.

  

Table 3. Water Quality-based Limitations for Metals and Ammonia 
Water Quality-based Effluent 

Limitations 
(WQBELs) 

Parameter 

Receiving Water 
Hardness 

(mg/L CaCO3) Units MDL AML 
Aluminum — µg/L 143 71 
Total ammonia (outfall 001) — mg/L as N 4.0 2.0 
Total ammonia (outfall 002) — mg/L as N 1.8 1.3 
Arsenic — µg/L 100 50 
Cadmium 25 µg/L 0.2 0.1 

 50 µg/L 0.3 0.2 
 100 µg/L 0.5 0.3 
 200 µg/L 0.7 0.4 
Chromium VI — µg/L 16 8.0 
Copper 25 µg/L 3.7 1.9 
 50 µg/L 7.2 3.6 
 100 µg/L 14 7.0 
 200 µg/L 27 13 
Iron — mg/L 1.7 0.8 
Lead 25 µg/L 0.9 0.5 
 50 µg/L 2.2 1.0 
 100 µg/L 5.3 2.6 
 200 µg/L 13 6.4 
Mercury — µg/L 0.02 0.01 
Nickel 25 µg/L 26 13 
 50 µg/L 48 24 
 100 µg/L 85 43 
 200 µg/L 154 77 
Selenium — µg/L 8.2 4.1 
Silver 25 µg/L 0.4 0.2 
 50 µg/L 1.2 0.6 
 100 µg/L 4.1 2.1 
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Table 3. (continued) 
Water Quality-based Effluent 

Limitations 
(WQBELs) 

Parameter 

Receiving Water 
Hardness 

(mg/L CaCO3) Units MDL AML 
 200 µg/L 13 6.7 
Zinc 25 µg/L 37 18 
 50 µg/L 67 33 
 100 µg/L 120 60 
 200 µg/L 216 108 

 

TDS and Sulfate 

The Alaska Water Quality Standards at 18 AAC 70 contain water quality criteria for TDS not to 
exceed 500 mg/L and sulfate not to exceed 250 mg/L. At 18 AAC 70.235, ADEC has established 
site-specific criteria for Sherman Creek of TDS not to exceed 1,000 mg/L and sulfates not to 
exceed 200 mg/L. The site-specific sulfate criteria apply only to sulfate associated with sodium 
and magnesium. Consistent with the state’s draft 401 certification, the draft NPDES permit 
contains identical limitations for the average monthly limit and the maximum daily limits based 
on the “not to exceed” provision of the standards. 

Turbidity 

The Alaska Water Quality Standards prohibit an increase of greater than 5 NTUs in receiving 
waters above natural conditions, when the natural turbidity is 50 NTUs or less. Because natural 
turbidity levels in both the Sherman Creek and East Fork Slate Creek drainages are well below 
50 NTUs, the draft permit requires that turbidity in the discharges be no greater than 5 NTUs 
above background. 

Ammonia 

The Alaska Water Quality Standards contain acute and chronic water quality standards for the 
protection of aquatic life. The criteria upon which the standards are based are contained in the 
Alaska Water Quality Criteria Manual for Toxic and Other Deleterious Organic and Inorganic 
Substances (2003). These criteria are dependent on the pH and temperature of the receiving 
waters, and whether the receiving waters support salmonids and early life stages of fish. Based on 
water quality monitoring performed by the Permittee, USEPA has used a pH range of 6.0 to 8.0 
for lower Sherman Creek, a pH range of 7.1 to 8.1 for East Fork Slate Creek, and temperature 
ranges not to exceed 14 °C for both Sherman Creek and East Fork Slate Creek. Both creeks 
support early life stages of fish, salmonids in particular. Although 14 °C may be a higher 
temperature than what actually occurs in the creeks, water quality criteria are not temperature 
sensitive until temperatures exceed 14 °C. 

Based on the applicable water quality standard for ammonia and using the statistical methodology 
presented in the TSD, USEPA is proposing the limitations in Table 3 for discharges to Sherman 
Creek and East Fork Slate Creek through outfalls 001 and 002. 

pH 

At 40 CFR 440, NSPS require pH of discharges from outfalls 001 and 002 to be within the range 
of 6.0 and 9.0 s.u. The Alaska Water Quality Standards limit receiving waters to the pH range of 
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6.5 to 8.5 s.u. USEPA is required to use the more stringent of the two criteria so the Alaska Water 
Quality Standards are used as the end-of-pipe pH limitations (see Table 2). 

Aluminum 

The draft NPDES permit includes WQBELs for aluminum, derived using the statistical 
methodology presented in the TSD and based on the Alaska Water Quality Standards. The draft 
permit proposed limitations are 143 µg/L (MDL) and 71 µg/L (AML) for aluminum, applied to 
outfalls 001 and 002, to ensure protection of applicable water quality criteria for Sherman Creek 
and East Fork Slate Creek. 

Arsenic 

For outfalls 001 and 002, the draft permit includes WQBELs that are based on currently 
applicable Alaska Water Quality Standards and derived using the statistical methodology 
presented in the TSD. The applicable AWQS is the human health standard for arsenic. The 
proposed limitations are 100.5 µg/L (MDL) and 50 µg/L (AML). 

On January 21, 2001, USEPA adopted a new maximum contaminant level (MCL) for arsenic of 
10 µg/L, which will become effective on January 23, 2006. If the MCL is further adopted by the 
State of Alaska as a water quality standard, it would apply to the Kensington mine discharges and 
the permit could be reopened to include more stringout arsenic limits (projected to be 20 µg/L 
[MDL] and 10 µg/L [AML]). 

Cadmium 

40 CFR 440 Subpart J contains NSPS for cadmium in mine drainage and mill discharges of 
100 µg/L (MDL) and 50 µg/L (AML). Based on Alaska Water Quality Standards, which are 
hardness dependent, and using the statistical methodology presented in the TSD, the WQBELs 
found in Table 3 are also applicable to discharges from outfalls 001 and 002. Because the 
WQBELs for cadmium are more stringent than the NSPS, they are included in the draft NPDES 
permit, to ensure protection of water quality criteria for East Fork Slate Creek and Sherman 
Creek. 

Chromium 

WQBELs for hexavalent chromium (Cr VI) of 16 µg/L and 8 µg/L were derived using the 
statistical methodology presented in the TSD and based on Alaska Water Quality Standards. 

Copper 

USEPA has established applicable NSPS for copper in mine drainage and mill discharges of 
300 µg/L (MDL) and 150 µg/L (AML). Based on Alaska Water Quality Standards, which are 
hardness dependent, and using the statistical methodology presented in the TSD, the WQBELs 
found in Table 3 are also applicable to discharges from outfalls 001 and 002. Because the 
WQBELs for copper are more stringent than the technology-based limitations, they are included 
in the draft NPDES permit to ensure protection of aquatic life in East Fork Slate Creek and 
Sherman Creek. 

Iron 

The draft NPDES permit includes WQBELs for iron based on Alaska Water Quality Standards 
and derived using the statistical methodology presented in the TSD. The proposed limitations of 
1.7 mg/L (MDL) and 0.8 mg/L (AML), applied to outfalls 001 and 002, ensure protection of 
aquatic life in East Fork Slate Creek and Sherman Creek. 
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Lead 

USEPA has established NSPS for lead in mine drainage of 600 µg/L (MDL) and 300 µg/L 
(AML). Based on Alaska Water Quality Standards for lead, which are hardness dependent, and 
using the statistical methodology presented in the TSD, the WQBELs found in Table 4 are also 
applicable to the outfalls. Because the WQBELs for lead are more stringent than the NSPS, they 
are included in the draft NPDES permit. 

Mercury 

At 40 CFR 440, USEPA has established NSPS for mercury in mine drainage and mill discharges 
of 2 µg/L (MDL) and 1 µg/L (AML). Based on Alaska Water Quality Standards for mercury, and 
using the statistical methodology presented in the TSD, the WQBELs found in Table 4 are 
proposed for mercury. Because the WQBELs for mercury are more stringent than the NSPS, they 
are included in the draft NPDES permit, applicable to outfalls 001 and 002. 

Nickel 

The draft NPDES permit includes the WQBELs for nickel found in Table 4. These limits are 
based on Alaska Water Quality Standards, which are hardness dependent, and derived using the 
statistical methodology presented in the TSD. 

Selenium 

The draft NPDES permit includes WQBELs for selenium (see Table 4) based on Alaska Water 
Quality Standards and are derived using the statistical methodology presented in the TSD. The 
proposed limitations of 8.2 µg/L (MDL) and 4.1 µg/L (AML), applied to outfalls 001 and 002, 
will ensure protection of water quality for East Fork Slate Creek and Sherman Creek. 

Silver 

The draft permit includes the WQBELs for this pollutant based on Alaska Water Quality 
Standards, which are hardness dependent, and using the statistical methodology presented in the 
TSD. The proposed limitations (see Table 4) are applicable to outfalls 001 and 002 and are 
derived to protect water quality in East Fork Slate Creek and Sherman Creek. 

Zinc 

USEPA has established NSPS for zinc (1.5 mg/L [MDL], and 0.75 mg/L [AML]), which are 
applicable to mine drainage and mill discharges. Based on Alaska Water Quality Standards, 
which are hardness dependent, and using the statistical methodology presented in the TSD, the 
WQBELs found in Table 4 are also applicable to the Kensington Mine. Because the water 
quality-based limitations for zinc are more stringent than the technology-based standards, they are 
included in the draft NPDES permit and are applicable to outfalls 001 and 002. 
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Attachment A-2 – Determination of Water Quality-based Effluent Limitation for 
Outfalls 001 and 002 

Step 1. Determine the appropriate criteria 
Uses of receiving waters are defined in 18 AAC 70. For East Fork Slate Creek and Sherman 
Creek, the state’s designated uses include water supply (drinking, culinary, and food processing; 
agricultural irrigation and stock watering; aquaculture; and industrial); contact and secondary 
recreation; and growth and propagation of fish, shellfish, other aquatic life, and wildlife. The 
most stringent water quality criteria for toxic pollutants applicable to these uses are summarized 
in Tables 1 and 2, below. 

Because effluent limitations for metals must be expressed as total recoverable concentrations [40 
CFR 122.45(c)], metals criteria are expressed as total metal concentrations. Moreover, because 
the toxicity of certain metals increases with decreasing hardness levels, certain of the aquatic life 
criteria for metals from 18 AAC 70 (Cd, Cr III, Cu, Pb, Ni, Ag, and Zn) must also be adjusted to 
account for the hardness level of the receiving water. Here, hardness levels of 25, 50, 100, and 
200 mg/L CaCO3 for the receiving waters were used to determine the applicable criteria, where 
the criteria are hardness dependent. Formulas for deriving hardness-dependent criteria are 
presented in Table III of the Alaska Water Quality Criteria Manual for Toxic and Other 
Deleterious Organic and Inorganic Substances (2003). 

Table 1. Summary of Water Quality Criteria for Nontoxic Pollutants and Pollutant 
Characteristics Applicable to Discharges to East Fork Slate Creek and Sherman Creeka 
Pollutant Most Stringent Applicable Water Quality Criteria 
TDS TDS may not exceed 500 mg/L in East Fork Slate Creek and 1,000 mg/L in Sherman 

Creek below the discharge of the Kensington Mine adit drainage to tidewater. 
Sulfate Sulfates may not exceed 250 mg/L, although site-specific criteria for Sherman Creek at 

18 AAC 70.236(b) limit sulfates associated with magnesium and sodium to 200 mg/L in 
Sherman Creek. 

pH pH may not be less than 6.5 or greater than 8.5 and may not vary more than 0.5 pH unit 
from natural conditions. 

Residues Residues may not, alone or in combination with other substances or wastes, make the 
water unfit or unsafe for use; cause a film, sheen, or discoloration on the surface of the 
water or adjoining shorelines; cause leaching of toxic or deleterious substances; or cause 
a sludge, solid, or emulsion to be deposited beneath or upon the surface of the water, 
within the water column, on the bottom, or upon adjoining shorelines. 

Sediment There may be no measurable increase in concentration of settleable solids above natural 
conditions, as measured by the volumetric Imhoff cone method. 

Turbidity Turbidity may not exceed 5 nephelometric turbidity units (NTUs) above natural 
conditions when the natural turbidity is 50 NTUs or less. 

Whole effluent 
toxicity 

An effluent may not impart chronic toxicity equal to or greater than 1.0 TUc at the point 
of discharge. 

a From 18 AAC 70.020(b), except site-specific criteria for Sherman Creek established at 18 AAC 70.236(b) and whole 
effluent toxicity standards established at 18 AAC 70.030(a). 
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Table 2. Summary of Water Quality Criteria for Toxics in Discharges  
to East Fork Slate Creek and Sherman Creeka 

Pollutant Most Stringent Applicable Water Quality Criteria 
Ammonia For Sherman Creek, acute and chronic criteria for the protection of aquatic life are 

5.62 mg/L and 2.43 mg/L as N, respectively. These criteria are based on a maximum 
water temperature of 14 °C and a maximum pH of 8.0 and the presence of early life 
stages of salmonids in Sherman Creek. For East Fork Slate Creek, acute and chronic 
criteria for the protection of aquatic life are 4.64 mg/L and 2.10 mg/L as N, respectively. 
These criteria are based on a maximum water temperature of 14 °C and a maximum pH 
of 8.1 and the presence of early life stages of salmonids in East Fork Slate Creek. 

Nitrite 1 mg/L as N—primary MCL for drinking water 
Nitrate 10 mg/L as N—primary MCL for drinking water 
Total nitrite plus 
nitrate 

10 mg/L as N—primary MCL for drinking water 

Aluminum 750 µg/L and 87 µg/L—acute and chronic aquatic life criteria 
Arsenic 50 µg/L—primary MCL for drinking water and the standard for agricultural use 

(stockwater), human health criteria 
Cadmium 0.52 µg/L and 0.10 µg/L, 1.1 µg/L and 0.2 µg/L, 2.1 µg/L and 0.3 µg/L, 4.3 µg/L and 

0.5 µg/L—acute and chronic aquatic life criteria with receiving water hardness of 25, 50, 
100, and 200 mg/L CaCO3, respectively 

Chromium III 0.58 mg/L and 0.028 mg/L, 1.0 mg/L and 0.05 mg/L, 1.8 mg/L and 0.09 mg/L, 3.2 mg/L 
and 0.2 mg/L—acute and chronic aquatic life criteria with receiving water hardness of 
25, 50, 100, and 200 mg/L CaCO3, respectively 

Chromium VI 16 µg/L and 11 µg/L—acute and chronic aquatic life criteria 
Chromium (total) 100 µg/L—the primary MCL for drinking water and the standard for agricultural use 

(stockwater) 
Copper 3.8 µg/L and 2.9 µg/L, 7.3 µg/L and 5.2 µg/L, 14 µg/L and 9.3 µg/L, 27 µg/L and 

17 µg/L—acute and chronic aquatic life criteria with receiving water hardness of 25, 50, 
100, and 200 mg/L CaCO3, respectively 

Iron 1 mg/L—chronic aquatic life criterion 
Lead 14 µg/L and 0.54 µg/L, 34 µg/L and 1.3 µg/L, 82 µg/L and 3.2 µg/L, 197 µg/L and 

7.7 µg/L—acute and chronic aquatic life criteria with receiving water hardness of 25, 50, 
100, and 200 mg/L CaCO3, respectively 

Mercury 0.012 µg/L—chronic aquatic life criteria 
Nickel  145 µg/L and 16 µg/L, 261 µg/L and 29 µg/L, 469 µg/L and 52 µg/L, 843 µg/L and 

94 µg/L—acute and chronic aquatic life criteria with receiving water hardness of 25, 50, 
100, and 200 mg/L CaCO3, respectively 

Selenium 20 µg/L and 5 µg/L—acute and chronic aquatic life criteria  
Silver 0.37 µg/L, 1.2 µg/L, 4.1 µg/L, and 13.4 µg/L—acute aquatic life criteria with receiving 

water hardness of 25, 50, 100, and 200 mg/L CaCO3, respectively 
Zinc 37 µg/L, 67 µg/L, 120 µg/L, and 216 µg/L—acute and chronic aquatic life criteria with 

receiving water hardness of 25, 50, 100, and 200 mg/L CaCO3, respectively 
a From 18 AAC 70.020(b), which incorporates Tables I, II, III, and Columns A and B of Table V of the Alaska Water 
Quality Criteria Manual (2003). 
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Step 2. Calculate the wasteload allocations (WLAs) 
A WLA addresses variability in effluent quality and is the single level of receiving water quality 
necessary to provide protection against long-term or chronic effects. WLAs are calculated using 
the following mass balance equation, where C is the applicable water quality criterion, B is the 
background or ambient concentration of the pollutant in the receiving water, and D is the 
available dilution. 

WLA = C + D [C – B] 

In the circumstances where no credit is allowed for dilution, as at the two outfalls from the 
Kensington Mine, D equals zero, and the WLA for each pollutant is set equal to the most 
stringent applicable water quality criteria, ensuring that the discharge will not contribute to an 
exceedance of that standard. 

Step 3. Determine long-term average concentrations (LTAs) 
For each WLA based on an aquatic life criterion, the acute and chronic LTAs are calculated using 
the following equations from the TSD. LTAs are presented in Table 3, below. 

  LTAC = WLAC × e [0.5 F4
2 – zF4] 

where F4
2 = ln [CV2 / 4 + 1] 

z = 2.326 for the 99th percentile occurrence probability 

CV = coefficient of variation (here, because there are no data points representative of 
full-scale mining, the CV is estimated to equal 0.6) 

and  LTAa = WLAa × e [0.5 F2 – zF] 

where F2 = ln [CV2 + 1] 

z = 2.326 for the 99th percentile occurrence probability 

CV = 0.6 

Table 3. Determination of LTAs 
WLA LTA 

Pollutant 
Receiving Water 

Hardnessa Acute Chronic Acute Chronic 
Aluminum N/A 750 µg/L 87 µg/L 241 46 
Cadmium 25 mg/L 0.52 µg/L 0.1 µg/L 0.17 0.05 
 50 mg/L 1.1 µg/L 0.2 µg/L 0.35 0.11 
 100 mg/L 2.1 µg/L 0.3 µg/L 0.67 0.16 
 200 mg/L 4.3 µg/L 0.5 µg/L 1.4 0.24 
Chromium VI N/A 16 µg/L 11 µg/L 5.1 5.8 
Copper 25 mg/L 3.8 µg/L 2.9 µg/L 1.2 1.5 
 50 mg/L 7.3 µg/L 5.2 µg/L 2.3 2.7 
 100 mg/L 14 µg/L 9.3 µg/L 4.5 4.9 
 200 mg/L 27 µg/L 17 µg/L 8.6 8.9 
Iron N/A - 1.0 mg/L - 0.53 
Lead 25 mg/L 14 µg/L 0.54 µg/L 4.5 0.29 
 50 mg/L 34 µg/L 1.3 µg/L 10.9 0.69 
 100 mg/L 82 µg/L 3.2 µg/L 26.3 1.7 
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Table 3. (continued) 
WLA LTA 

Pollutant 
Receiving Water 

Hardnessa Acute Chronic Acute Chronic 
 200 mg/L 197 µg/L 7.7 µg/L 63.3 4.1 
Nickel 25 mg/L 145 µg/L 16 µg/L 46.6 8.44 
 50 mg/L 261 µg/L 29 µg/L 83.8 15.3 
 100 mg/L 469 µg/L 52 µg/L 150.6 27.4 
 200 mg/L 843 µg/L 94 µg/L 271 49.5 
Selenium N/A - 5 µg/L - 2.6 
Silver 25 mg/L 0.37 µg/L - 0.12 - 
 50 mg/L 1.2 µg/L - 0.39 - 
 100 mg/L 4.1 µg/L - 1.32 - 
 200 mg/L 13.4 µg/L - 4.3 - 
Zinc 25 mg/L 37 µg/L 37 µg/L 11.9 19.5 
 50 mg/L 67 µg/L 67 µg/L 21.5 35.3 
 100 mg/L 120 µg/L 120 µg/L 38.5 63.3 
 200 mg/L 216 µg/L 216 µg/L 69.2 114 
Ammonia Sherman Creek 5.62 2.43 1.804 1.282 
 East Fork Slate 

Creek 
4.64 2.10 1.490 1.108 

a N/A means the parameter is not hardness-dependent. 

 

Acute and chronic LTAs are compared, and the most stringent is used to develop the daily 
maximum and monthly average permit limits. 

Step 4. Derive the maximum daily (MDL) and average monthly (AML) permit limits 
Using equations from the TSD, the MDL and the AML are calculated as follows: 

MDL = LTA × e [zF – 0.5 F2] 

= LTA × 3.115 

where F2 = ln [CV2 + 1] 

z = 2.326 for the 99th percentile probability basis 

CV = 0.6 

and AML = LTA × e [zFn – 0.5Fn 
2] 

 = LTA × 1.553 

where Fn
2 = ln [CV2 / n +1] 

z = 1.645 for the 95th percentile probability basis 

CV = 0.6 

n = number of sampling events required per month (here, n is set equal to 4, as 
recommended by the TSD whenever 4 or fewer samples per month are collected) 

When the most stringent water quality criterion is a human health criterion (i.e., arsenic), the 
AML is set equal to the WLA, and the MDL is calculated by multiplying the WLA times the ratio 
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of the MDL multiplier to the AML multiplier (3.115 / 1.553 = 2.006). MDLs and AMLs are 
presented in Table 4. 

Table 4. Determination of WQBELs 
Parameter Receiving Water Hardness (mg/L CaCO3) Units MDL AML 
Aluminum  µg/L 143 71 
Arsenic  µg/L 100 50 
Cadmium 25 µg/L 0.2 0.1 
 50 µg/L 0.3 0.2 
 100 µg/L 0.5 0.3 
 200 µg/L 0.7 0.4 
TDS Sherman Creek mg/L 1,000 1,000 
 East Fork Slate Creek mg/L 500 500 
Sulfate Sherman Creek mg/L 200 200 
 East Fork Slate Creek mg/L 250 250 
Chromium VI  µg/L 16 8.0 
Copper 25 µg/L 3.7 1.9 
 50 µg/L 7.2 3.6 
 100 µg/L 14 7.0 
 200 µg/L 27 13 
Iron  mg/L 1.7 0.8 
Lead 25 µg/L 0.9 0.5 
 50 µg/L 2.2 1.0 
 100 µg/L 5.3 2.6 
 200 µg/L 13 6.4 
Mercury  µg/L 0.02 0.01 
Nickel 25 µg/L 26 13 
 50 µg/L 48 24 
 100 µg/L 85 43 
 200 µg/L 154 77 
Selenium  µg/L 8.2 4.1 
Silver 25 µg/L 0.4 0.2 
 50 µg/L 1.2 0.6 
 100 µg/L 4.1 2.1 
 200 µg/L 13 6.7 
Zinc 25 µg/L 37 18 
 50 µg/L 67 33 
 100 µg/L 120 60 
 200 µg/L 216 108 
Ammonia Sherman Creek mg/L N 4.00 2.00 
 East Fork Slate Creek mg/L N 3.45 1.72 
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Attachment A-3 – Results of TSF Discharge Water Modeling 

A. General Structure of the Water Quality Model 
Knight Piesold, Inc. developed a water quality model using Microsoft Excel and @Risk, a Monte 
Carlo simulation program, to predict the characteristics of tailings storage facility (TSF) water. 
Monte Carlo simulation is a stochastic technique used to make modeling calculations on a 
probability basis by randomly selecting input values across a defined probability distribution 
(e.g., normal distribution, lognormal). Inputs are randomly chosen for all stochastic inputs 
simultaneously. For example, worst-case scenarios might use a low precipitation value with a 
high tailings concentration and another might use an average precipitation value with a high 
tailings concentration. Values are randomly selected over and over to create multiple scenarios 
that represent a range of possible conditions. The model, therefore, generates a range of possible 
outcomes as a probabilistic distribution that illustrates the likelihood of particular outcomes. 

The model relies on inputs related to hydrology, production factors, and geochemistry. 
Precipitation is entered into the model as a stochastic distribution, as described below. The 
hydrologic inputs to the model are derived from monthly precipitation values selected randomly 
using the Monte Carlo algorithm. All other inputs were fixed (i.e., deterministic) values. Data 
outputs are defined as probabilistic distributions, rather than one static value, to incorporate 
uncertainty into the decision-making process. 

A general description of the model can be found in the Knight Piesold report Slate Creek Lakes 
Tailings Storage Facility Report on Water Quality Modeling and Conceptual Closure Plan 
(2002). 

B. Model Outputs 
The @Risk model generates a variety of outputs that are useful to the decision-making process. 
Each of these outputs is presented on a monthly basis as the expected value from the distribution 
points selected for modeling under the Monte Carlo process. The greater the number of model 
iterations, the more likely the expected value will equal the mean of the resulting distribution. 
More important, the user can evaluate the probability (or likelihood) of each calculated result. For 
example, the user can go into the model output and determine the maximum 95th percentile 
precipitation event across 10 years. The phrase “maximum 95th percentile” is used because each 
month within each year has its own Monte Carlo distribution. The maximum 95th percentile 
event would be the largest precipitation event over the modeling period. 

The output categories of interest include the following: 

Pond Size. The model estimates the size of the tailings pond (acre-feet) needed to retain process 
water, surface water, and precipitation. Pond size can vary significantly depending on 
precipitation. 

Parameter Concentrations. The model estimates TSF concentrations for chemical constituents 
with WQBELs in the draft NPDES permit (except aluminum). Nitrate is considered separately. 
As discussed in Section 4.6 of the Final SEIS, nitrate levels have been predicted to be low based 
on continued implementation of blasting best management practices (BMPs). Discharge 
concentrations are a function of geochemistry, hydrologic scenario, and operating parameters. 
The user is able to see both the expected value after x iterations and detailed probability data for 
each parameter. 
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C. Production Inputs 
Table 1 presents the expected parameters for tailings and tailings slurry generated at the mill. 
These values, while consistent with the available Kensington documents, would exceed the 
capacity of the TSF. The TSF is designed to hold no more than 60 percent of the tailings 
generated by the mining operation, assuming 2,042 tons per day over 10 years (Table 1). Thus, 40 
percent or more of the tailings will be used to backfill the mine to meet the currently designed 
capacity of the TSF. The Table 1 tailings parameters, adjusted for 40 percent backfill, are 
presented in Table 2. 

Table 1. Kensington Production Inputs to TSF under the “No Backfill” Scenario 
S.G. of solids: 2.79   
S.G. of fluid: 1  
Percent solids: 55.0 by weight 
Peak slurry throughput: 440 U.S. gpm 
Average slurry throughput: 400 U.S. gpm 
Mine life:  10 years 
S.G. of slurry: 1.55  
Average solids throughput: 2,042 U.S. ton/day 
Average solids throughput: 745,504 U.S. ton/year 
Average fluid throughput: 279 U.S. gpm 
Avg. dry density yr. 1: 65 pcf 
Avg. dry density yr. 6+: 70 pcf 
Total tailings volume: 213,000,000 ft3 
Total tailings tonnage: 7,455,000 tons 

 

Table 2. Kensington Production Inputs to TSF under the “40 Percent Backfill” Scenario 
S.G. of solids: 2.79   
S.G. of fluid: 1  
Percent solids: 55.0 by weight 
Peak slurry throughput: 266 U.S. gpm 
Average slurry throughput: 242 U.S. gpm 
Mine life:  10 years 
S.G. of slurry: 1.55  
Average solids throughput: 1,236 U.S. ton/day 
Average solids throughput: 451,030 U.S. ton/year 
Average fluid throughput: 169 U.S. gpm 
Avg. dry density yr. 1: 65 pcf 
Avg. dry density yr. 6+: 70 pcf 
Total tailings volume: 128,857,000 ft3 
Total tailings tonnage: 4,510,000 tons 
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Consistent with 40 CFR Part 440 Subpart J, EPA Region 10 initially determined that TSF water 
recycling is required as part of the NPDES approval process. Coeur modified aspects of its plan 
of operations, as described below, to incorporate TSF water recycling. 

Tailings from the flotation circuit would be pumped to the tailings thickener tank, where process 
water will be recovered and recycled back into the milling circuit. These thickened tailings would 
be sent from the thickener tank to an agitator tank, and then flow by gravity through a 3.5-mile 
pipeline to the TSF. Tailings will be placed into the TSF, where settling would occur. Process 
water associated with the tailings slurry will either remain entrained in the tailings, slowly 
releasing as consolidation occurs, or mix with pond water. 

The @Risk model is set up to allow alternative TSF operating scenarios including process water 
recycling and/or backfilling the mine with tailings; both affect the size of the TSF. 

The volume of process water recycled can be varied within the model. For example, if average 
slurry throughput is 354 gallons per minute (gpm) with an average solids content of 55 percent by 
weight, the water component of the slurry is 247 gpm. If the percent solids decreases to 35 
percent, the volume of water in the slurry increases to 297 gpm. A portion of this water is 
entrained in the tailings and is unavailable for immediate recycle, although some of this water is 
“squeezed” from the tailings over time under the weight of subsequent tailings and supernatant. 
The volume of water available for recycle is estimated to range between 67 and 160 gpm, at 55 
percent solids. In its NPDES permit application, Coeur indicated a recycle rate of 100 gpm, which 
has been incorporated into the model. 

Under Alternatives B, C, and D, the TSF will discharge to East Fork Slate Creek through outfall 
002. Alternative D includes a TSF treatment system with a capacity of 1,200 gpm. For this 
alternative, the model assumes that this is the maximum TSF discharge volume. 

D. Hydrologic Inputs 

1. Precipitation 

Mean annual precipitation for the study area is 58.3 inches, based on historical records for Eldred 
Rock (the closest regional station with historic precipitation data). The project site is located at an 
elevation of approximately 700 feet, so an orographic factor of 1.25 was applied to the Eldred 
Rock data to obtain the estimated mean annual precipitation value (58.3 inches). The annual total 
was further divided into mean monthly values, also based on Eldred Rock monthly mean 
precipitation values. Mean monthly values range from a high of 11.02 inches in October to a low 
of 2.20 inches in June (Table 3). Variations from year to year are represented by coefficients of 
variation ranging from 0.5 to 1.0, which are reflected in monthly standard deviations. The 5th and 
95th percentile precipitation values (Table 3) were calculated from @Risk Monte Carlo sampling, 
after 100 iterations. The Probable Maximum Precipitation (PMP) event of about 17 inches in 24 
hours is not included in the model; however, this large event would be handled with the dam 
freeboard. 

For the @RISK model, Knight Piesold defined monthly precipitation distributions according to 
the mean monthly precipitation and standard deviation. The monthly distributions used in the 
model are truncated normal distribution type, with the lower bound set at zero. According to 
Knight Piesold (2002), this approach provided a reasonable fit to the historical monthly Eldred 
Rock precipitation values. 
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Monthly precipitation is the only stochastic hydrologic parameter. The remaining hydrologic 
inputs are deterministic values. 

For each of the model iterations, @Risk selects 120 monthly precipitation values (one for each 
month over the 10-year project period) from the user-defined monthly precipitation distributions. 
At the conclusion of each model run, @Risk generates an expected value for each month’s total 
precipitation, in inches. The expected value is approximately the mean of the values selected from 
the distribution during the Monte Carlo simulations. As the number of iterations increases, the 
average solution (the mean of the described distribution[s]) provides an approximate solution to 
the problem. The advantage of Monte Carlo simulation lies in the fact that the user can review all 
selected values and the probability of occurrence for each of these values. Thus, the user can 
review the behavior of the TSF under high, low, and average precipitation events and, if desired, 
can evaluate the influence of changes in multiple variables simultaneously. 

2. Evaporation 

Mean annual evaporation for the project area is estimated to be 17.1 inches (Knight Piesold, 
1990). Approximately 80 percent of the total annual evaporation occurs in May, June, July, and 
August; 20 percent in each month. The remaining 20 percent annual evaporation is divided 
between April and September. Evaporation does not occur from October through March. 
Evaporation is used in the water balance model only for the TSF surface. Therefore, the model 
calculates an evaporative water loss from the TSF for April through September. 

3. Snowpack 

Mean annual snowpack accumulation is estimated to be 13.62 inches water equivalent, which is 
included in the annual precipitation rate of 58.3 inches (Knight Piesold, 2002). Snow accumulates 
in the project area from October through March. Percent snowpack for total precipitation values 
by month ranges from 25 percent in October and November, to 55 percent in December, January, 
and February (Table 3). 

4. Runoff 

Knight Piesold (2002) used regional precipitation and runoff records to estimate the quantity of 
local precipitation-related runoff. Data from Auke Creek/Bay (30 miles south of the project area) 
were determined to be the most suitable for runoff estimates. The Auke Creek/Bay data suggest 
that annual precipitation at the basin’s outlet can provide a reasonable approximation of unit 
runoff from the basin. Increases in higher elevation precipitation would likely be offset by 
evapotranspiration losses and deep ground water recharge. Therefore, for the proposed TSF, 
mean annual runoff would approximately equal the mean annual precipitation of 58.3 inches at 
the outlet of Lower Slate Creek Lake. 

Monthly runoff patterns differ from monthly precipitation patterns because snow accumulates 
during the winter months and melts in the spring and summer months. Rainfall runoff percentages 
range from 45 percent in December, January, and February, to 100 percent in April through 
September (Table 3). Snow pack runoff occurs from April through August, ranging from 
5 percent in August to 40 percent in May. As a result, total runoff exceeds 100 percent of monthly 
precipitation in the period of April through August when snowmelt occurs. Runoff still accounts 
for about 40 to 70 percent of total monthly precipitation during winter months. 

For Alternative B, the model assumes no diversions around the TSF. For Alternative C, the model 
assumes that all runoff from the 378-acre Upper Slate Lake catchment area and 95 acres around 
the TSF will be diverted in open channels. For Alternative D, the model assumes that all runoff 
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from the 378-acre Upper Slate Lake catchment area will generally be diverted around the TSF by 
pipeline. Undiverted runoff from 95 acres around the TSF will commingle with tailings water. 

5. Stream Flow 

Mean monthly flow values were used in the water balance model for both East Slate Creek and 
West Slate Creek. These flow rates were estimated using monthly unit runoff rates (rainfall and 
snow pack) for the given catchment areas. This was the only flow estimation method possible 
because of the lack of historical flow measurement records for the creeks. Mean monthly stream 
flow for East Slate Creek, below the TSF outfall, ranges from about 530 to 3,470 gpm, or 1.2 to 
7.7 cubic feet per second (cfs) (Knight Piesold, 2002). 

Because of the distribution of precipitation values used for each month in the @RISK model, 
stream flow values will vary across the range of precipitation values used to calculate runoff per 
unit area. As such, both high and low stream flow values are incorporated into the model results, 
not just mean monthly values. 

6. Conclusion 

By incorporating a probabilistic approach whereby monthly distributions of probable 
precipitation values were used for the @RISK model, model results allow a water balance to be 
calculated based on all probable combinations of monthly precipitation conditions (i.e., low and 
high values). The many combinations of precipitation values in the distributions are then used in 
the model to calculate runoff conditions into and out of the TSF. 

E. Geochemistry Inputs 
Tailings placed into the TSF during operation of the Kensington mine will interact with inflowing 
runoff and the standing column of water. Predictions of water quality for the TSF must therefore 
address the potential for sulfide oxidation (with associated acid formation) and trace element 
release through dissolution and desorption of constituents from the tailing. All the geochemical 
characterization data available for Kensington tailings have been reviewed to facilitate 
identification of appropriate inputs for Slate Creek TSF water quality model development. 
Documents reviewed include the following: 

• Geochemica/Kensington Venture (1994), Geochemical Characterization Report. 

• Kensington Venture (1994), Ore Characterization Report. 

• Coeur Alaska (1996), Geochemical Character of the Kensington Gold Deposit. 

• Montgomery Watson (1996), Coeur Alaska, Inc. Kensington Mine Project: Rougher Tailings 
Characterization report. 

• SRK (1996), Review of Development Rock, Ore, and Tailings Characterization Testing, 
Kensington Gold Project. 

• SAIC (1997), Technical Resource Document for Water Resources. 

• Montgomery Watson (1998), Kensington Pilot Testing Result memo to E. Klepfer (Coeur) 
from Ed Cryter (MW), 12/23/98. 

• Colorado Mineral Research Institute (1998), Kensington Mine Flotation and Leaching 
Studies. 

• Rescan (2000), Tailings Reactivity Study. 
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• Maxim Technologies (2000), Comparison of Particle Size Distributions, Mineral 
Compositions, and Chemical Compositions between Kensington Mine Tailings and Lynn 
Canal Sediment. 

• Knight Piesold (2001), Coeur Alaska Inc. Kensington Project: Slate Creek Lakes Tailings 
Storage Facility Conceptual Design and Water Balance (Ref. No. 31328/12-2). 

• Knight Piesold (2002), Coeur Alaska Inc. Kensington Project: Slate Creek Lakes Tailings 
Storage Facility Report on Water Quality Modeling and Conceptual Closure Plan (Ref. No. 
VA101-00020/1-1). 

Efforts to compare and integrate data from the various testing programs raised the question of 
whether the ore used to generate the tailings for each set of analyses was comparable between 
tests. The Forest Service also reviewed whether the ore samples were representative of the overall 
ore body and if the chemistry of tailings generated in different metallurgical studies was 
consistent between tests. 

1. Review of Ore Sampling and Metallurgical Studies 

Three bulk ore samples have been collected for metallurgical testing over the life of the 
Kensington project. Four sets of analyses of these samples have been completed, designated M1 
through M4 in Figures 1 through 7. The first bulk sample was collected in 1994 and tested by 
Degerstrom (results shown as M1) to evaluate cyanidation processing. As cyanidation is no 
longer proposed, those data are not presented here. The second bulk ore sample was a 3.8-ton 
composite collected by Lakefield Research, known as Composite B. The composite B sample was 
composed of quartz-carbonate veins and pyritic mineralization excavated from Crosscut II, on the 
1,150 elevation, in zones 10, 20, and 41. This composite generated tailings and process water 
samples that were analyzed first by Degerstrom in 1995 (M2) and later by Montgomery Watson 
and SRK (M3) in 1996 (Montgomery Watson, 1996; SRK, 1996). The specific whole rock 
digestion used in the M2 analysis is not known but is obviously a more complete (i.e., four-acid) 
digestion than the USEPA method 3051 digestion used for the M3 analyses. The gold assay, 
whole rock metal and sulfur geochemistry of the ore composites, and the tailings are described in 
Tables 4 and 7 based on the 1996 M3 analyses. The five batches of tailings that were analyzed 
were generated in separate batches, and process water was not recycled. 
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d – DRILL INTERCEPT 
 
M1 = 1991 Bulk Sample – 1150 LEVEL (Degerstrom, 1994) 
M2 = 1994 Bulk Sample – 1150 LEVEL (Lakefield, 1995) 
M3 - 1996 Bulk Sample 10,20,41 (Montgomery Watson, 1996) 
M4 = 1998 Bulk Sample-zones 10,20,30,41 (CMRI, 1998) 
 

After Coeur, 1996, 
Geologic Character of the Kensington Gold Deposit 

Figure 1 



Kensington Gold Project Final SEIS 
Appendix A 

A-23 

d – DRILL INTERCEPT 
 
M1 = 1991 Bulk Sample – 1150 LEVEL (Degerstrom, 1994) 
M2 = 1994 Bulk Sample – 1150 LEVEL (Lakefield, 1995) 
M3 - 1996 Bulk Sample 10,20,41 (Montgomery Watson, 1996) 
M4 = 1998 Bulk Sample-zones 10,20,30,41 (CMRI, 1998) 
 

Figure 2 
After Coeur, 1996, 
Geologic Character of the Kensington Gold Deposit
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d – DRILL INTERCEPT 
M4 

M1 = 1991 Bulk Sample – 1150 LEVEL (Degerstrom, 1994) 
M2 = 1994 Bulk Sample – 1150 LEVEL (Lakefield, 1995) 
M3 - 1996 Bulk Sample 10,20,41 (Montgomery Watson, 1996) 
M4 = 1998 Bulk Sample-zones 10,20,30,41 (CMRI, 1998) 
 

Figure 3 

After Coeur, 1996, 
Geologic Character of the Kensington Gold Deposit
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d – DRILL INTERCEPT 
 
M1 = 1991 Bulk Sample – 1150 LEVEL (Degerstrom, 1994) 
M2 = 1994 Bulk Sample – 1150 LEVEL (Lakefield, 1995) 
M3 - 1996 Bulk Sample 10,20,41 (Montgomery Watson, 1996) 
M4 = 1998 Bulk Sample-zones 10,20,30,41 (CMRI, 1998) 
 

Figure 4 
After Coeur, 1996, 
Geologic Character of the Kensington Gold Deposit
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d – DRILL INTERCEPT 
 
M1 = 1991 Bulk Sample – 1150 LEVEL (Degerstrom, 1994) 
M2 = 1994 Bulk Sample – 1150 LEVEL (Lakefield, 1995) 
M3 - 1996 Bulk Sample 10,20,41 (Montgomery Watson, 1996) 
M4 = 1998 Bulk Sample-zones 10,20,30,41 (CMRI, 1998) 

Figure 5 
After Coeur, 1996, 
Geologic Character of the Kensington Gold Deposit 
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d – DRILL INTERCEPT 
 
M1 = 1991 Bulk Sample – 1150 LEVEL (Degerstrom, 1994) 
M2 = 1994 Bulk Sample – 1150 LEVEL (Lakefield, 1995) 
M3 - 1996 Bulk Sample Zones 10,20,41 (Montgomery Watson, 1996) 
M4 = 1998 Bulk Sample-zones 10,20,30,41 (CMRI, 1998) 

Figure 6 
After Coeur, 1996, 
Geologic Character of the Kensington Gold Deposit
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A third bulk sample made up of 3.7 tons of rock collected from zones 10, 20, 30, and 41 
underwent flotation at the Colorado Mineral Research Institute (CMRI) in 1998. Roughly 1 ton of 
the sample underwent flotation in five 400-pound batches, between which process water was 
recycled. Whole rock analyses conducted by CMRI are shown as M4 in Figures 1 through 7. The 
digestion method for these whole rock analyses reported by CMRI is also not known. The whole 
rock metal and sulfur geochemistry of the ore composite and the tailings from the CMRI analysis 
(M4) are described in Tables 5 and 8. The gold grade was measured for each batch independently. 
A subsample collected from a single process cycle was analyzed by Rescan. Knight Piesold used 
results of this analysis for mass load modeling purposes, as described in Table 6. 

Additional whole rock analyses for tailings samples are reported by Maxim (2000) based on 
digestions using methods 3050 and 3052. No ore analyses were reported, however, and so these 
results have not been summarized here. 

The 1997 Final Kensington Mine Project SEIS relied on the 1996 M3 whole rock data reported 
by Montgomery Watson and SRK. These have been updated with the 1998 CMRI results (M4). 
The Forest Service’s review of these two sets of data leads to the conclusion that the ore 
composites were representative of the ore to be mined, based on three key findings. 

• Both samples were collected in a spatially and lithologically representative fashion from the 
main ore zones 10, 20, and 41. The primary difference is that the M3 sample, collected on the 
1,150 level, would not have contained ore from zone 30 that is included in M4, because that 
zone occurs above the 2,050 elevation and so would not have been accessible from the 1,150 
level workings during the 1995 sampling event. 

• The whole rock geochemistry of the bulk ore samples used in the 1996 and 1998 samples is 
generally comparable, as summarized in Figures 1 to 6. The specific digestion method used 
by CMRI to digest the ore sample for whole rock analysis is not known, but is inferred to be 
the more complete four-acid digestion, as this is a more common method for metallurgical 
analysis. The 1998 whole rock data for tailings presented in Table 1 are from a four-acid 
digestion; an aqua-regia digestion is also reported by Rescan, but not included in this 
summary. The 1998 M4 bulk ore sample had very similar gold and lead concentrations, 
higher iron content, and slightly lower copper, zinc, and nickel content than the 1996 M3 
sample. The gold values reported for both samples are very close to the reported deposit-wide 
average of 0.16 opt. 

• Total sulfur content was also somewhat lower in M4, but like the M3 sample plotted in the 
third quartile of the sulfur distribution for individual and composite drill samples as shown in 
Figure 7. Samples M3 and M4 both plot in the upper third of the sulfur and metal 
distributions and conservatively represent the range of trace element geochemistry in the 
Kensington deposit. 
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Table 4. Dissolved Whole Rock Metal and Sulfur Geochemistry, M3 Sample 
  M3 MONTGOMERY WATSON - LAKEFIELD 1994–1996 

Parameter 
MW 96 

(detection limit) MW96 C1 24 hr MW96 C2 24 hr MW96 C3 24 hr MW96 C4 24 hr MW96 C5 24 hr 
Met. lab name  Lakefield Lakefield Lakefield Lakefield Lakefield 
Anal. lab name  MW/BNL MW/BNL MW/BNL MW/BNL MW/BNL 
Process  Batch Batch Batch Batch Batch 
Date test 1996 1996 1996 1996 1996 1996 
No. samples  1 1 1 1 1 
Composite  3.8 ton 3.8 ton 3.8 ton 3.8 ton 3.8 ton 
Aluminum (µg/L) 500 <500 <500 <500 <500 <500 
Arsenic (µg/L)  0.5 0.491 0.601 0.943 0.899 0.778 
Copper (µg/L) 2 <2 <2 <2 <2 <2 
Iron (µg/L) 50 <50 <50 <50 <50 <50 
Lead (µg/L) 2 <2 <2 <2 <2 <2 
Mercury (µg/L) 0.00001 0.00818 0.00445 0.00301 0.00298 0.0033 
Nickel (µg/L) 10 <10 <10 <10 <10 <10 
Selenium (µg/L) 0.001 0.768 0.948 1.05 1.17 1.05 
Silver (µg/L) 0.008 <0.008 <0.008 <0.008 <0.008 <0.008 
Zinc (µg/L) 10 15 13 13 13 12 
Ammonia (µg/L) 50 2,800 3,800 4,100 4,500 4,600 
Nitrate (mg/L)  500 19,800 28,000 33,000 35,000 36,000 
TDS (mg/L)  470 650 710 730 810 
TSS, mg/L 4 <4 6 <4 <4 <4 
NTU, lab  nd nd nd nd nd 
SO4, field 1 198 280 310 330 330 
TOC  nd nd nd nd nd 
pH, field  nd nd nd nd nd 
pH, lab 0.01 8.1 8 8.1 8.2 8.1 
Eh, field  nd nd nd nd nd 
Hardness  210 260 290 310 320 
Sample Zones  10, 20, 41 10, 20, 41 10, 20, 41 10, 20, 41 10, 20, 41 
WHOLE ROCK ORE DATA  MW, 1996, Tab 1-1 MW, 1996, Tab 1-1 MW, 1996, Tab 1-1 MW, 1996, Tab 1-1 MW, 1996, Tab 1-1
Ore digestion  3,051 3,051 3,051 3,051 3,051 
Ore total S  1.83 1.83 1.83 1.83 1.83 
Ore total sulfide  1.74 1.74 1.74 1.74 1.74 
Ore total Au, opt  0.155 0.155 0.155 0.155 0.155 
Ore Cu, ppm  254 254 254 254 254 
Ore Fe, ppm  45,000 45,000 45,000 45,000 45,000 
Ore Pb, ppm  26 26 26 26 26 
Ore Hg, ppb  76 76 76 76 76 
Ore Mn, ppm  1,351 1,351 1,351 1,351 1,351 
Ore Ni, ppm  7 7 7 7 7 
Ore Zn, ppm  64 64 64 64 64 
WHOLE ROCK TAILS 
DATA  MW, 1996, Tab 1-1 MW, 1996, Tab 1-1 MW, 1996, Tab 1-1 MW, 1996, Tab 1-1 MW, 1996, Tab 1-1

Tails digestion  3,051 3,051 3,051 3,051 3,051 
Tails tot S, %  0.04 0.04 0.04 0.04 0.04 
Tails Cu, ppm  30 30 30 30 30 
Tails Fe, ppm  31,000 31,000 31,000 31,000 31,000 
Tails Pb, ppm  25 25 25 25 25 
Tails, Hg ppb  58 58 58 58 58 
Tails Mn, ppm  1,286 1,286 1,286 1,286 1,286 
Tails Ni, ppm  6 6 6 6 6 
Tails Zn, ppm  55 55 55 55 55 



Kensington Gold Project Final SEIS 
Appendix A 

A-31 

 
Table 5. Dissolved Whole Rock Metal and Sulfur Geochemistry, M4 Sample 

    CMRI (1998)  

Parameter 

CMRI 1998 
(detection 

limit) 

M4 
CMRI D2 

DUPLICATES C2 

CMRI C2 
Leach Decant 

Water 

CMRI C3 
Leach Decant  

Water 

CMRI C4 
Leach Decant 

Water 

CMRI C5 
Leach Decant  

Water 
Kensington Mine

Water 1998 

Met. lab name   CMRI CMRI CMRI CMRI CMRI CMRI 
Anal. lab name   MW/BNL MW/BNL MW/BNL MW/BNL MW/BNL MW/BNL 
Process   Recycle Recycle Recycle Recycle Recycle Adit 
Date test   1998 1998 1998 1998 1998 9/18/1998 
No. samples   1 1 1 1 1 1 
Composite   3.7 ton 3.7 ton 3.7 ton 3.7 ton 3.7 ton grab 
Aluminum (µg/L) 250 3,200 3,100 2,200 3,200 660 3,200 
Arsenic (µg/L)  0.02 <2 <2 <2 <2 <2 <2 
Copper (µg/L) 2 0.0795 0.0925 0.255 0.286 0.524 7.1 
Iron (µg/L) 50 <10 <10 <10 <10 <10 <10 
Lead (µg/L) 2 0.676 1.16 <0.08 <0.08 <0.08 <0.5 
Mercury (µg/L) 0.00005 0.0196 0.0280 0.0129 0.0204 0.0309 <0.2 
Nickel (µg/L) 10 5.96 6.7 3.82 4.15 3.55 19 
Selenium (µg/L) 0.05 2.49 2.79 <2 2.81 2.00 <5 
Silver (µg/L) 0.008 <0.05 <0.05 <0.05 <0.05 <0.05 <0.5 
Zinc (µg/L) 10 71.7 75.7 10.3 6.9 3.8 11 
Ammonia (µg/L) 50 1,010 950 900 1,050 860 <0.05 
Nitrate (mg/L)  0.1, 0.3, 0.5 4.1 4.1 4.8 5.6 4.0 0.31 
TDS (mg/L) 20 990 1,000 900 1,160 1,000 460 
TSS, mg/L 4 6 5 240 110 70 <4 
NTU, lab 0.2 46 88 200 19 24 <0.1 
SO4, field 2,6,10 710 710 680 770 550 280 
TOC   32.9 31.6 43.2 42.5 33.5   
pH, field 0.001 10.3 10.5 10.2 10.25 10.3 7.45 
pH, lab   10.7 10.7 10.5 11 11.1 7.8 
Eh, field   -43 -38 -62 -60 -43 211 
Hardness 10 707 658 583 654 524 349 
Sample zones   10, 20, 30, 41 10, 20, 30, 41 10, 20, 30, 41 10, 20, 30, 41 10, 20, 30, 41   

WHOLE ROCK 
ORE DATA   CMRI 1998, Tab 5 CMRI 1998, Tab 5 CMRI 1998, Tab 5 CMRI 1998, Tab 5 CMRI 1998, Tab 5   
Ore digestion   Unknown Unknown Unknown Unknown Unknown   
Ore total S   1.34 1.34 1.34 1.34 1.34   
Ore total sulfide   nd Nd nd nd nd   
Ore total Au, opt   0.176+ 0.176+ 0.171+ 0.187+ 0.160+   
Ore Cu, ppm   326 326 326 326 326   
Ore Fe, ppm   48,100 48,100 48,100 48,100 48,100   
Ore Pb, ppm   10 10 10 10 10   
Ore Hg, ppb   nd nd nd nd nd   
Ore Mn, ppm   1,560 1,560 1,560 1,560 1,560   
Ore Ni, ppm   6 6 6 6 6   
Ore Zn, ppm   70.6 70.6 70.6 70.6 70.6   
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Table 5. Dissolved Whole Rock Metal and Sulfur Geochemistry, M4 Sample (continued) 
    CMRI (1998)      CMRI (1998)  

Parameter 

CMRI 1998 
(detection 

limit) 

M4 
CMRI D2 

DUPLICATES C2 

CMRI C2 
Leach Decant 

Water Parameter 
CMRI 1998 

(detection limit) 

M4 
CMRI D2 

DUPLICATES C2

CMRI C2 
Leach Decant 

Water 

WHOLE ROCK 
TAILS DATA   Rescan, 2000 Rescan, 2000 Rescan, 2000 Rescan, 2000 Rescan, 2000   
Tails digestion   4 acid 4 acid 4 acid 4 acid 4 acid   
Tails tot S, %   0.06 0.06 0.06 0.06 0.06   
Tails Cu, ppm   27 27 27 27 27   
Tails Fe, ppm   31,600 31,600 31,600 31,600 31,600   
Tails Pb, ppm   6 6 6 6 6   
Tails, Hg ppb   10 10 10 10 10   
Tails Mn, ppm   14,000 14,000 14,00 14,000 14,000   
Tails Ni, ppm   32 32 32 32 32   
Tails Zn, ppm   54 54 54 54 54   

          

 



Kensington Gold Project Final SEIS 
Appendix A 

A-33 

 
Table 6. Dissolved Whole Rock Metal and Sulfur Geochemistry, Rescan and 

Knight Piesold Sample 
  Rescan KP DATA 2000–2002 

Parameter 

Rescan 
(detection 
limit) 

CMRI 98 
Rescan 
Process Water KP 2002 

Met. lab name   CMRI    
Anal. lab name   ASL   
Process   1998   
Date test   CYCLE 3 ONLY   
No. samples   1   
Composite   3.7 ton   
Aluminum (µg/L) 10 600 600 
Arsenic (µg/L)  0.1 0.2 0.2 
Copper (µg/L) 1 30 30 
Iron (µg/L) 30 <30 <30 
Lead (µg/L) 10 <10 <10 
Mercury (µg/L) 0.05 <0.05 <0.05 
Nickel (µg/L) 1 <1 <1 
Selenium (µg/L) 0.5 1.6 1.6 
Silver (µg/L) 0.1 0.2 0.2 
Zinc (µg/L) 5 <5 <5 
Ammonia (µg/L)   NA NA 
Nitrate (mg/L)  0.005 4.83 4.83 
TDS (mg/L)     1000 
TSS, mg/L     240 
NTU, lab       
SO4, field 1 730 730 
TOC       
pH, field 0.01 9.68 7.5 
pH, lab 0.01     
Eh, field       
Hardness     473? 
Sample zones   10, 20, 30, 41 10, 20, 30, 41 
WHOLE ROCK ORE DATA   CMRI 1998, Tab 5 CMRI 1998, Tab 5 
Ore digestion   Unknown Unknown 
Ore total S   1.34 1.34 
Ore total sulfide   nd nd 
Ore total Au, opt   0.169 0.169 
Ore Cu, ppm   326 326 
Ore Fe, ppm   48,100 48,100 
Ore Pb, ppm   10 10 
Ore Hg, ppb       
Ore Mn, ppm   1,560 1,560 
Ore Ni, ppm   6 6 
Ore Zn, ppm   70.6 70.6 
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Table 6. Dissolved Whole Rock Metal and Sulfur Geochemistry, Rescan and 
Knight Piesold Sample (continued) 

  Rescan KP DATA 2000–2002 

Parameter 

Rescan 
(detection 
limit) 

CMRI 98 
Rescan 
Process Water KP 2002 

WHOLE ROCK TAILS DATA   Rescan, 2000 Rescan, 2000 
Tails digestion   4 acid 4 acid 
Tails tot S, %   0.06 0.06 
Tails Cu, ppm   27 27 
Tails Fe, ppm   31,600 31,600 
Tails Pb, ppm   6 6 
Tails, Hg ppb       
Tails Mn, ppm       
Tails Ni, ppm   32 32 
Tails Zn, ppm   54 54 
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Table 7. Total Whole Rock Metal and Sulfur Geochemistry, M3 Sample 

   avg TSS pH SO4     
   16-hr settling time 7.8 8–8.2 289.6   
   24-hr settling time 2.8 8–8.2 289.6   

  M3 MONTGOMERY WATSON - LAKEFIELD M2 1994–1996 

Parameter 

MW 96 
(detection 
limit) MW96 C1 24 hr MW96 C2 24 hr MW96 C3 24 hr MW96 C4 24 hr MW96 C5 24 hr 

1996 NPDES 
Inputs 
Decant Water 

Met. lab name   Lakefield Lakefield Lakefield Lakefield Lakefield Lakefield 
Anal. lab name   MW/BNL MW/BNL MW/BNL MW/BNL MW/BNL MW/BNL 
Process   Batch Batch Batch Batch Batch   
Date test 1996 1996 1996 1996 1996 1996 1996 
No. samples   1 1 1 1 1 Max of 5 samples 
Composite   3.8 ton 3.8 ton 3.8 ton 3.8 ton 3.8 ton 5 composites 

Aluminum (µg/L) 500 <500 <500 <500 <500 <500 <500 
Arsenic (µg/L)  0.5 0.573 0.665 0.553 0.626 0.619 0.76 
Copper (µg/L) 2 <2 <2 <2 <2 <2 < 2 
Iron (µg/L) 50 130 150 62 99 76 50 
Lead (µg/L) 2 <2 <2 <2 <2 <2 < 2 
Mercury (µg/L) 0.00001 0.0009 0.00495 0.00483 0.00324 0.00339 0.0109 
Nickel (µg/L) 10 <10 <10 <10 <10 <10 < 10 
Selenium (µg/L) 0.001 0.871 1.03 0.787 1.13 1.23 1.23 
Silver (µg/L) 0.008 <0.008 <0.008 0.0158 0.00804 <0.008 < 0.008 
Zinc (µg/L) 10 <10 <10 <10 <10 <10 < 10 
Ammonia (µg/L) 50 2,800 3,800 4,100 4,500 4,600 4,600 
Nitrate (mg/L)  500 19,800 28,000 33,000 35,000 36,000 36 
TDS (mg/L)   470 650 710 730 810 810 
TSS, mg/L 4 <4 6 <4 <4 <4 28 
NTU, lab   nd nd nd nd nd nd 
SO4 1 198 280 310 330 330 330 
TOC   nd nd nd nd nd nd 
pH, field   nd nd nd nd nd nd 
pH, lab 0.01 8.1 8 8.1 8.2 8.1 8.1 
Eh, field   nd nd nd nd nd nd 
Hardness 10 210 260 290 310 320 nd 
Sample zones   10, 20, 41 10, 20, 41 10, 20, 41 10, 20, 41 10, 20, 41 10, 20, 41 

WHOLE ROCK 
ORE DATA   MW, 1996, Tab 1-1 MW, 1996, Tab 1-1 MW, 1996, Tab 1-1 MW, 1996, Tab 1-1 MW, 1996, Tab 1-1 MW, 1996, Tab 1-1

Ore digestion   3,051 3,051 3,051 3,051 3,051 3,051 
Ore total S   1.83 1.83 1.83 1.83 1.83 1.83 
Ore total sulfide   1.74 1.74 1.74 1.74 1.74 1.74 
Ore total Au, opt   0.155 0.155 0.155 0.155 0.155 0.155 
Ore Cu, ppm   254 254 254 254 254 254 
Ore Fe, ppm   45,000 45,000 45,000 45,000 45,000 45,000 
Ore Pb, ppm   26 26 26 26 26 26 
Ore Hg, ppb   76 76 76 76 76 76 
Ore Mn, ppm   1,351 1,351 1,351 1,351 1,351 1,351 
Ore Ni, ppm   7 7 7 7 7 7 
Ore Zn, ppm   64 64 64 64 64 64 
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Table 7. Total Whole Rock Metal and Sulfur Geochemistry, M3 Sample (continued) 
   avg TSS pH SO4     
   16-hr settling time 7.8 8–8.2 289.6   
   24-hr settling time 2.8 8–8.2 289.6   

  M3 MONTGOMERY WATSON - LAKEFIELD M2 1994–1996 

Parameter 

MW 96 
(detection 
limit) MW96 C1 24 hr MW96 C2 24 hr MW96 C3 24 hr MW96 C4 24 hr MW96 C5 24 hr 

1996 NPDES 
Inputs 
Decant Water 

WHOLE ROCK 
TAILS DATA   MW, 1996, Tab 1-1 MW, 1996, Tab 1-1 MW, 1996, Tab 1-1 MW, 1996, Tab 1-1 MW, 1996, Tab 1-1 MW, 1996, Tab 1-1

Tails digestion   3051 3051 3051 3051 3051 3051 
Tails tot S, %   0.04% 0.04% 0.04% 0.04% 0.04% 0.04% 
Tails Cu, ppm   30 30 30 30 30 30 
Tails Fe, ppm   31,000 31,000 31,000 31,000 31,000 31,000 
Tails Pb, ppm   25 25 25 25 25 25 
Tails, Hg ppb   58 58 58 58 58 58 
Tails Mn, ppm   1,286 1,286 1,286 1,286 1,286 1,286 
Tails Ni, ppm   6 6 6 6 6 6 
Tails Zn, ppm   55 55 55 55 55 55 

Grade measured for each batch by CMRI; whole rock geochemistry for bulk composite low level metal analyses are not available for adit water. 
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Table 8. Total Whole Rock Metal and Sulfur Geochemistry, M4 Sample 

     Settling time estimated 30 minutes     

  M4 CMRI (1998) 

Parameter 

CMRI 1998 
(detection 
limit) 

CMRI D2 
DUPLICATES C2 

CMRI C2 
Leach Decant 
Water 

CMRI C3 
Leach Decant 
Water 

CMRI C4 
Leach Decant 
Water 

CMRI C5 
Leach Decant 
Water 

Kensington Mine
Water 1998  

Met. lab name   CMRI CMRI CMRI CMRI CMRI CMRI 
Anal. lab name MW/BNL MW/BNL MW/BNL MW/BNL MW/BNL MW/BNL MW/BNL 
Process   recycle recycle recycle recycle recycle   
Date test   1998 1998 1998 1998 1998 9/18/1998 
No. samples   1 1 1 1 1 1 
Composite   3.7 ton 3.7 ton 3.7 ton 3.7 ton 3.7 ton grab 

Aluminum (µg/L) 500 2,700 2,800 3,900 250 1,100 3,200 
Arsenic (µg/L)  0.02 <2.0 <2.0 2.1 1.8 2.9 <2 
Copper (µg/L) 2 6.95 9.97 10.2 10.7 9.05 7.1 
Iron (µg/L) 50 3,300 4,000.0 140 1,900 1,500 <10 
Lead (µg/L) 2 0.976 1.10 3.81 4.43 2.52 <0.5 
Mercury (µg/L) 0.00005 0.0264 0.0581 0.0506 0.0725 0.0332 <0.2 
Nickel (µg/L) 10 5.88 8.12 9.18 11.8 5.81 19 
Selenium (µg/L) 0.05 2.96 4.7 2.91 2.56 3.18 <5 
Silver (µg/L) 0.008 0.05 0.050 0.050 0.050 0.050 <0.5 
Zinc (µg/L) 10 75.8 83.5 20.0 23.4 12.7 11 
Ammonia (µg/L) 50 1,010 950 900 1,050 860 <0.05 
Nitrate (mg/L)  0.1, 0.3, 0.5 4.1 4.1 4.8 5.6 4.0 0.31 
TDS (mg/L) 20 990 1,000 900 1,160 1,000 460 
TSS, mg/L 4 6 5 240 110 70 <4 
NTU, lab 0.2 46 88 200 19 24 <0.1 
SO4 2,6,10 710 710 680 770 550 280 
TOC   32.9 31.6 43.2 42.5 33.5 nd 
pH, field 0.001 10.3 10.5 10.2 10.25 10.3 7.45 
pH, lab 0.001 10.7 10.7 10.5 11 11.1 7.8 
Eh, field   -43 -38 -62 -60 -43 211 
Hardness 10 707 658 583 654 524 349 
Sample zones   10, 20, 30, 41 10, 20, 30, 41 10, 20, 30, 41 10, 20, 30, 41 10, 20, 30, 41 adit 

WHOLE ROCK 
ORE DATA   CMRI 1998, Tab 5 CMRI 1998, Tab 5 CMRI 1998, Tab 5 CMRI 1998, Tab 5 CMRI 1998, Tab 5   

Ore digestion   Unknown Unknown Unknown Unknown Unknown   
Ore total S   1.34 1.34 1.34 1.34 1.34   
Ore total sulfide   nd nd nd nd nd   
Ore total Au, opt   0.176+ 0.176+ 0.171+ 0.187+ 0.160+   
Ore Cu, ppm   326 326 326 326 326   
Ore Fe, ppm   48,100 48,100 48,100 48,100 48,100   
Ore Pb, ppm   10 10 10 10 10   
Ore Hg, ppb   nd nd nd nd nd   
Ore Mn, ppm   1,560 1,560 1,560 1,560 1,560   
Ore Ni, ppm   6 6 6 6 6   
Ore Zn, ppm   70.6 70.6 70.6 70.6 70.6   
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Table 8. Total Whole Rock Metal and Sulfur Geochemistry, M4 Sample (continued) 
     Settling time estimated 30 minutes     

  M4 CMRI (1998) 

Parameter 

CMRI 1998 
(detection 
limit) 

CMRI D2 
DUPLICATES C2 

CMRI C2 
Leach Decant 
Water 

CMRI C3 
Leach Decant 
Water 

CMRI C4 
Leach Decant 
Water 

CMRI C5 
Leach Decant 
Water 

Kensington Mine
Water 1998  

WHOLE ROCK 
TAILS DATA   Rescan, 2000 Rescan, 2000 Rescan, 2000 Rescan, 2000 Rescan, 2000   

Tails digestion   4 acid 4 acid 4 acid 4 acid 4 acid   
Tails tot S, %   0.06 0.06 0.06 0.06 0.06   
Tails Cu, ppm   27 27 27 27 27   
Tails Fe, ppm   31,600 31,600 31,600 31,600 31,600   
Tails Pb, ppm   6 6 6 6 6   
Tails, Hg ppb   10 10 10 10 10   
Tails Mn, ppm   14,000 14,000 14,000 14,000 14,000   
Tails Ni, ppm   32 32 32 32 32   
Tails Zn, ppm   54 54 54 54 54   

Grade measured for each batch by CMRI; whole rock geochemistry for bulk composite low-level metal analyses are not available for adit water. 

 

2. Tailings Flotation and Process/Decant Water Sampling 

Both sets of flotation tests were conducted using the same metallurgical process, with differences 
in the recycling of process water and pH adjustment through lime addition. In the 1996 
Montgomery Watson tests, two process water chemistry measurements were made for each batch, 
after 16 hours and 24 hours of settling time. The five analyses of process decant water collected 
after 24 hours (MW96 C1–C5 24 hr) are summarized in Table 4 for dissolved concentrations and 
Table 7 for total concentrations. 

In the 1998 CMRI/Montgomery Watson work, the process (or decant) water was analyzed for the 
last four of the five cycles (CMRI C2–C5), for both dissolved and total concentrations (Tables 5 
and 8). Unlike the results of the initial 1996 process water testing, concentration of solutes 
increased with each cycle due to the use of recycling in 1998. Water collected from the 
Kensington Mine workings for use in the flotation process was also analyzed, as shown in Tables 
5, 6, and 8. The 1998 test process was somewhat modified by the use of additional lime to 
achieve higher pH, as a basis for improving recovery. This resulted in higher hardness 
concentrations. As pH will be adjusted to optimize recovery and maintain minimum ore grades in 
concentrates shipped to smelter during mine life, hardness should be expected to vary between 
200 and 600 mg/L. For this reason, data generated through analysis of M2 and M3 tailings are 
both relevant for the TSF evaluation. 

Process or decant water samples were collected after tailings were allowed to settle. Unlike the 
1996 Montgomery Watson data, which specifically collected decant water following 16 and 24 
hours of settling time, no information on the time allowed for precipitation of solids prior to 
sampling was provided for the 1998 CMRI samples. Decant water was removed by pumping 
down to 1 inch above the tailings solid after 30 minutes of settling, but it is unclear when decant 
water samples were actually collected from this initial split. Comparison of the total suspended 
solids data, which are higher for the majority of the 1998 samples, suggests that decant water 
samples were collected by CMRI before full settling occurred. If samples were collected in less 
than 100 minutes, CMRI data indicate that settling would be incomplete. Total analyses of 1998 
samples are therefore somewhat conservative, in that they reflect high concentrations of 
suspended solids that will not be permitted to occur in discharge. As with the predicted variance 
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in hardness, the range of TSS and associated differences in chemistry that are observed between 
the 1996 and 1998 samples address a range of operational conditions. 

Both sets of decant water samples appear to have been collected, filtered, and preserved using the 
same procedure, and ultraclean technique was used to obtain samples for low-level analysis by 
Battelle National Laboratories for both data sets (Table 9). Limited quality assurance/quality 
control (QA/QC) data are available, and some errors in transcription were identified and corrected 
during data review. 

Table 9. Low-Level Copper Data from 1998 CMRI Decant Analyses 

Sample Source 
Low Level Copper 

Total (µg/L) 
Low Level Copper  
Dissolved (µg/L) 

C2- 9/16/1998 9.97 0.0925 
C3- 9/17/1998 10.2 0.255 
C4- 9/17/1998 10.7 0.286 
C5- 9/18/1998 9.05 0.524 

 

3. Acid Generation Potential 

Acid generation is not expected to result from weathering or leaching of tailings from the 
Kensington Gold Project (Forest Service, 1997 EIS). Current plans involve mining a select, 
higher-grade portion of the deposit, and so the potential for acid generation was revisited as part 
of this data review. The relative concentrations of sulfide and acid-neutralizing minerals 
determine the potential for acid generation. As the majority of metals at Kensington occur in 
association with sulfide in the vein systems, or as telluride complexes associated with the sulfide 
minerals, total sulfur is a useful indicator element for metal concentrations as well. 

Total sulfur, whole rock geochemistry, and acid base accounting data are available to characterize 
ore geochemistry across the deposit. The range and average total sulfur content are summarized 
in Table 10 for the 583 samples reported by Geochemica (1994), as well as for the subset of this 
population with gold contents higher than 0.09 ounce per ton (opt) and the currently proposed 
cutoff grade of 0.14 opt. The average total sulfur content of samples tested in the Montgomery 
Watson tailings flotation and the SRK column study (1.85 weight percent) is higher than the 
average for all samples (0.40 opt), suggesting that previous test results may be conservative in 
characterizing the ore body as a whole, but that ore may have been somewhat lower in total sulfur 
content prior to flotation, relative to the average total sulfur values of 2.7 percent and 3.1 percent 
under the two cutoff grade scenarios. Despite the higher averages, however, the quantity of 
sulfide estimated to remain in tailings is very small, as shown in Table 10. 
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Table 10. Summary of Total Sulfur Content for Kensington Ore Samples, by Grade Cutoff 

 
All Ore Samples 

n = 583 

Samples Au 
> 0.09 opt 

n = 193 

Samples Au 
>0.14 opt 
n = 144 

Mean Au, opt 0.16 0.47 0.59 
Min total sulfur, wt. % 0.01 0.03 0.03 
Max total sulfur, wt. % 22 22 22 
Mean total sulfur, wt. % 0.397 2.687 3.075 
Tailings 90% efficiency 0.04 0.27 0.31 
Tailings 98% efficiency 0.008 0.05 0.06 

 

Figure 8 shows a general trend of increasing total sulfur with increasing gold concentration for 
the baseline samples reported by Geochemica (1994), which is somewhat better developed below 
a gold grade of 0.5 opt. The use of a higher cutoff grade is therefore expected to increase the 
average total sulfur content of the mined ore. This increase is expected to have a minimal effect 
on tailings chemistry as 90 to 98 percent of sulfide will be removed during flotation, leaving less 
than 0.31 percent sulfur, as shown in Table 10. Material with a total sulfur concentration of 
0.3 weight percent (or below) will not produce acid rock drainage (Jambor et al., 2000). 
Reference to Figure 9 shows that the total sulfur distribution is lognormal, so that sulfur 
concentrations above the mean values are very rare and unlikely to dominate water quality in the 
impoundment. The proposed shift in grade, therefore, does not alter the previous conclusion that 
acid mine water will not be produced by the Kensington tailings. 

4. Trace Element Release Potential 

There are several geochemical analyses that estimate metal-release potential for tailings generated 
by the proposed Kensington operation. These include historic pre-1996 humidity cell and MWMP 
analyses of combined flotation and cyanidation tailing, as well as more recent column leach tests 
and studies of decanted process water from rough tailings generated in flotation tests by 
Montgomery Watson (1996) and CMRI (1998). The Forest Service agrees with the SRK 
conclusion (SRK, 1996) that none of the combined (rough with CIL) tailings data are applicable 
to the currently proposed metallurgical process. These data are therefore not presented in this 
review. Column tests conducted by SRK (1996) to evaluate weathering within the dry TSF 
facilities as a result of unsaturated flow conditions are also not pertinent to evaluation of the 
subaqueous tailings management plan, so that the results of the 1996 SRK column work are also 
not presented. Removing the column test and mixed tailings data leaves the 1996 Montgomery 
Watson decant water analyses used in the 1997 NPDES evaluation and the 1998 
CMRI/Montgomery Watson process water data. Also, Rescan analyzed a sample from a single 
cycle of flotation processing in the 1998 CMRI study; this analysis was originally used by Knight 
Piesold for input into the Slate Creek TSF. 
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Figure 8. Comparison of gold and total sulfur content, Kensington ore samples. 
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Figure 9. Distribution of total sulfur concentrations (weight percent) 
from Kensington ore samples. 
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5. Process Water Analyses 

The Montgomery Watson (MW96 C1–C5 24 hr, 1996) and CMRI (CMRI C2–C5, 1998) process 
water data for rough tailings are summarized in Tables 7 and 8, for dissolved and total 
concentrations respectively. Also presented in Table 6 are the dissolved concentrations reported 
by Rescan (2000) and used by Knight Piesold (2002) in the Slate Creek TSF water quality model; 
no total concentration data are available for this sample. Tables 5 and 8 also provide total 
concentrations measured in a sample from the Kensington mine; no dissolved concentration data 
are available for the mine water. These results are summarized for total copper in Figure 10 and 
dissolved copper in Figure 11. The 30 µg/L (Knight Piesold, 2002) was not identified as total or 
dissolved. Data for sulfate are shown as Figure 12. 

Comparison of the total values indicates that the higher concentrations of suspended solids result 
in higher (more conservative) metal concentrations in the 1998 process water than were measured 
in the 1996 samples. Hardness is also considerably higher in the 1998 samples, due to the use of 
additional lime in the flotation process. 

 

 

Figure 10. Total copper values from Montgomery Watson 1996, CMRI (1998), 
and Knight Piesold (2002). 
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Figure 11. Dissolved copper values from Montgomery Watson 1996, CMRI (1998), 
and Knight Piesold (2002). 
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Figure 12. Sulfate data from Montgomery Watson 1996, CMRI (1998), 
and Knight Piesold (2002). 
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Comparison of the dissolved (sub-0.45–µm filtration) concentrations indicates that results are 
consistent between testing programs, although different detection limits were used. It is important 
to recall that process water samples from the 1996 program are from independent flotation batch 
tests, while the 1998 samples are from a system that recycled water between cycles. Also, the 
higher pH of the 1998 samples is reflected in the elevated aluminum, selenium, mercury, and zinc 
concentrations. Significant differences were observed in detections of copper using standard ICP-
MS and ultralow level methods. Dissolved concentrations measured by ICP ranged from 2.7 to 
8.6 µg/L, while concentrations detected in ultralow analyses ranged from 0.08 to 0.52 µg/L. The 
ICP-MS measurements indicate concentrations close to the detection limit of 2 µg/L that are 
almost certainly within the practical quantitation limit of the instrument. Dissolved concentrations 
were also greater than total concentrations in the sample from cycle 2 and in the mine water 
measurements made by ICP-MS. These results indicate a potential bias in ICP-MS analytical 
data. Review of the QA/QC data for a field blank (sample B2, not shown in the table) indicates no 
contamination due to lab method. Comparison of the duplicate sample D2 indicates significant 
differences between the total concentrations reported, however, for copper, mercury, selenium, 
and TSS. These differences in the metal concentrations may be a result of the differences in TSS 
or may be due to variance below the practical quantitation limit for the method. There may also 
have been problems with equipment decontamination between samples; review of the 
Montgomery Watson procedure indicates that equipment may not have been acid-rinsed between 
samples, in contrast to the ultra-clean technique used in collecting samples for low-level analysis. 
For these reasons, the low-level data have been reported in Tables 4 and 5. 

In addition, a filtered water sample from cycle 3 was analyzed independently by ASL laboratories 
on behalf of Rescan Environmental (2000). Knight Piesold originally used the Rescan data 
(dissolved concentrations only, see Table 6) in their 2002 mass-loading model for the Slate Creek 
TSF. Comparison of the ASL data with the more comprehensive Montgomery Watson ICAP-MS 
and the low-level Battelle National Laboratories data indicates that the single ASL sample fails to 
characterize the range of chemistry observed in the other analyses. Comparison of this analysis 
with dissolved concentrations reported by Montgomery Watson and Battelle National 
Laboratories for CMRI C3 (also of cycle 3 process water) shows general agreement for all 
constituents except for copper, although the detection limits used were considerably higher for 
some elements. Unfortunately, there are no available quality assurance data for this analysis. With 
the exception of the copper value, it is thus tempting to retain the ASL analysis in the data set, 
although it duplicates the CMRI C3 analysis. However, the dissolved copper concentration 
reported by ASL, and used by Rescan and Knight Piesold, is two orders of magnitude higher than 
the corresponding low-level value reported by Battelle National Laboratories. Comparison of the 
dissolved data in Figure 11 shows the 30-µg/L copper concentration reported by ASL to be a 
statistical outlier, a value more in line with the total concentration data reported in Tables 7 and 8, 
which would significantly alter the population average. For these reasons, the analysis reported 
by ALS, and used by Rescan/Knight Piesold, was replaced with the data reported by Montgomery 
Watson and Battelle National Laboratories. 
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Figure 13. Dissolved copper histogram, based on Montgomery Watson 1996, 
CMRI (1998), and Knight Piesold (2002). 

3

1

5

0 0 0 0 0

1

0

1

2

3

4

5

N
um

be
r o

f D
at

a 
Po

in
ts

0.
1 

to
 <

0.
5

0.
5 

to
 <

1

1 
to

 <
5

5 
to

 <
10

10
 to

 <
15

15
 to

 <
20

20
 to

 <
25

25
 to

 <
30

30
 to

 <
35

Bin (ug/L)
 

Montgomery Watson (1996) detection limit = 2 µg/L. 

 

6. TSF Water Quality Model Inputs 

The total concentration values used to calculate the 1997 NPDES permit limits, which 
incorporated either the 1996 Montgomery Watson process water analyses or the average of 
column effluent concentrations (SRK, 1996), whichever was greater, are also shown in Table 4. 
Where a pollutant was not detected in any samples, the value in the 1997 model was assumed to 
be zero. Zinc was not detected in the fourth pore volume of the column test, which appeared to be 
an error because zinc was detected in all other pore volumes. The fourth pore volume result was, 
therefore, replaced by the average of the five pore volumes. In addition, the Forest Service found 
an apparent error in determining the appropriate mercury value from the Montgomery Watson 
data. 

Comparison of these various analyses shows that no one analysis is conservative for all 
parameters. The available data and supporting information, therefore, do not provide compelling 
support for the use of any one set of analyses as a basis for the NPDES permit. The data vary 
considerably for some constituents, in some cases over orders of magnitude, increasing the 
difficulty identifying a single analysis or source of data that is considered representative of the 
conditions that will exist during and after operations in the Slate Creek tailings facility. Use of the 
Rescan values by Knight Piesold was conservative for the elements aluminum, cadmium, 
chromium, copper, lead, selenium, silver, TDS, and sulfate, but fails to represent the range of 
chemistry observed in the various analyses reported for the individual metallurgical cycles. The 
observed variability and fairly small number of samples also make it more difficult to justify the 
use of a measure of central tendency (mean or median) as a basis for modeling. 

The Forest Service believes that the tailings decant water, obtained by allowing tailings solids to 
settle following flotation, is most representative of geochemical conditions that will exist within 
the pond during operations. Because the material will be stored in a subaqueous setting, sulfide 
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oxidation and associated acid production will not occur. The process of metal-release will more 
likely result from dissolution and desorption, rather than oxidation or significant changes in pH. 
As model inputs, the Forest Service therefore used the maximum total constituent concentrations 
from the five analyses of decant water from 1996 (MW 1996 C1–C5) and the four analyses of 
decant water from 1998 (CMRI C2–C5) to represent the range of major ion and trace element 
chemistry that will occur in the process water. 

F. Background Water Quality 
Coeur collected background water quality for Slate and Johnson creeks during 2000 and 2001 
(Earthworks, 2002) and spring 2004. As model inputs for “natural” flows into the TSF, the Forest 
Service used the maximum total constituent concentrations as shown in Table 11 for the 
monitoring stations immediately upstream and downstream of Lower Slate Lake. Where a 
constituent was not detected in any samples, the background concentration was set as zero in the 
model. 

Table 11. East Slate Creek Background Water Quality 

Parameter Units 
Background 

Concentration 
Aluminum µg/L 360 
Ammonia µg/L 130 
Arsenic µg/L 0.52 
Cadmium µg/L 0 
Chromium µg/L 0.63 
Copper µg/L 0.39 
Iron µg/L 370 
Lead µg/L 0 
Mercury µg/L 0 
Nickel µg/L 0.799 
Selenium µg/L 0 
Silver µg/L 0.983 

Sulfate mg/L 2.68 

TDS mg/L 84 
Zinc µg/L 9.24 

 

G. Model Results 
Tables 12, 13, and 14 summarize the results of the @Risk modeling to characterize the water in 
the TSF under Alternatives B, C, and D. As discussed throughout this appendix, these results 
reflect minimum, average, and maximum projected constituent concentrations for 1,000 “life of 
mine” precipitation distributions. For all alternatives, the pond volume never approaches the TSF 
capacity. For Alternative D, it is important to recognize that the predicted values in Table 13 
represent the “untreated” TSF water that is influent to the reverse osmosis treatment system. In 
the Final SEIS, Table 4-15 shows the predicted treated discharge quality. 
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Table 12. Projected TSF Water Quality for Alternative B 
Projected TSF Water Quality 

Parameter Units Minimum Mean Maximum 
Aluminum µg/L 403 567 742 
Ammonia mg/L 0.184 0.391 0.613 
Arsenic µg/L 0.003 0.041 0.608 
Cadmium µg/L 0.002 0.012 0.022 
Chromium µg/L 0.77 1.29 1.85 
Copper µg/L 0.51 0.99 1.50 
Iron µg/L 414 582 762 
Lead µg/L 0.05 0.26 0.48 
Mercury µg/L 0.0008 0.0042 0.0078 
Nickel µg/L 0.93 1.44 1.99 
Selenium µg/L 0.06 0.27 0.51 
Silver µg/L 0.894 0.935 0.973 
Sulfate mg/L 12 48 86 
TDS mg/L 97 147 200 
Zinc µg/L 10 13.6 17.3 

 

Table 13. Projected TSF Water Quality for Alternative C 
Projected TSF Water Quality 

Parameter Units Minimum Mean Maximum 
Aluminum µg/L 442 935 1,209 
Ammonia mg/L 0.233 0.856 1.202 
Arsenic µg/L 0.06 0.14 0.62 
Cadmium µg/L 0.005 0.033 0.049 
Chromium µg/L 0.89 2.46 3.33 
Copper µg/L 0.63 2.11 2.86 
Iron µg/L 454 960 1,241 
Lead µg/L 0.10 0.72 1.06 
Mercury µg/L 0.0017 0.012 0.017 
Nickel µg/L 1.1 2.6 3.4 
Selenium µg/L 0.11 0.76 1.13 
Silver µg/L 0.785 0.849 0.964 
Sulfate µg/L 21 127 187 
TDS mg/L 109 259 342 
Zinc µg/L 11 21 27 
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Table 14. Projected “Untreated” TSF Water Quality under Alternative D 
Projected TSF Water Quality 

Parameter Units Minimum Mean Maximum 
Aluminum µg/L 432 780 1,057 
Ammonia mg/L 0.221 0.660 1.010 
Arsenic µg/L 0.05 0.15 0.62 
Cadmium µg/L 0.004 0.024 0.040 
Chromium µg/L 0.86 1.97 2.85 
Copper µg/L 0.60 1.61 2.42 
Iron µg/L 443 800 1,085 
Lead µg/L 0.09 0.53 0.87 
Mercury µg/L 0.0015 0.0086 0.014 
Nickel µg/L 1.0 2.1 3.0 
Selenium µg/L 0.10 0.56 0.93 
Silver µg/L 0.821 0.885 0.966 
Sulfate mg/L 18 94 154 
TDS mg/L 106 212 296 
Zinc µg/L 11 18 24 
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Appendix B: Essential Fish Habitat Assessment 

The Magnuson-Stevens Fishery Conservation and Management Act (MSFCMA), as amended by 
the Sustainable Fisheries Act of 1996 (Public Law 104-267), establishes the procedures 
designated to identify, conserve, and enhance essential fish habitat (EFH) for those species 
regulated under a federal fishery management plan (FMP). The act requires federal agencies to 
consult with NOAA Fisheries on all actions or proposed actions authorized, funded, or 
undertaken by the agencies that might adversely affect EFH. EFH has been broadly defined in the 
act to include “those waters and substrate necessary to fish for spawning, breeding, feeding, or 
growth to maturity.” This appendix provides details suitable for an EFH assessment of the 
proposed Forest Service actions related to the Kensington Gold Project in the Berners Bay region 
of Alaska. 

The MSFCMA requires that an EFH assessment include (1) a description of the proposed action, 
(2) an analysis of the effects, (3) the federal agency’s (in this case, the Forest Service’s) view of 
the effects of the action, and (4) mitigation, if necessary. To satisfy these requirements, the Forest 
Service includes the following sections: 

• A description of the proposed actions, including on-land activities and crew shuttle boat 
terminal facilities and environmental conditions (summarized only and referenced to the main 
text of the Final SEIS). 

• A list of EFH of species and life history stages that might be affected by the project. 

• The Forest Service’s assessment of the effects of the action. 

• The mitigation actions being proposed. 

• The Forest Service’s EFH effects determination. 

Impacts on herring are specifically addressed in detail in the BA/BE (see Appendix J). 

Description of Proposed Action 

The proposed action is the development of ore extraction from the region between Comet Beach 
and Berners Bay, ore processing, ore shipment from Slate Creek Cove, the development of crew 
shuttle boat terminals at Slate Creek Cove and on the east shore of Berners Bay at either Cascade 
Point or Echo Cove, and operation of crew shuttle boat transport from the terminals. The details 
of the proposed project actions are provided in the Supplementary Environmental Impact 
Statement (SEIS), Section 2.0, Description of Proposed Action and Other Alternatives. 

Summary of NMFS Consultation to Date 

The National Marine Fisheries Service (NMFS) responded to a draft of this Essential Fish Habitat 
Assessment on February 20, 2004. The response noted that they disagreed with the initial finding 
that hazardous spills would not produce an adverse effect on essential fish habitat (EFH) in 
Berners Bay. This finding has been revised to indicate that a large enough spill could produce 
adverse effects to EFH in Berners Bay although the likelihood of such a spill is negligible. 
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The following four points summarize the EFH Conservation Recommendations provided by 
NMFS, which are followed by the Forest Service response to those recommendations: 

1. Select Alternative C for the Slate Creek Cove facility and for the Echo Cove terminal for 
originating employee transport. 

2. If Alternative B (Cascade Point) is selected, adopt a mitigation and monitoring program. The 
program should be implemented by Goldbelt in a memorandum of agreement between 
Goldbelt, Coeur Alaska, the Forest Service, Alaska Department of Fish and Game (ADF&G) 
and NMFS. 

3. No in-water work including dredging should be conducted from March 1 to June 30 at the 
marine terminals. 

4. Wood structures associated with any of the marine dock facilities should not include creosote 
of ammonical copper zinc arsenate treated compounds. 

The Forest Supervisor’s decision is documented in the Record of Decision at the front of the Final 
SEIS. The Record of Decision defers the selection on the location of the marine terminals to the 
authority of the U.S. Army Corps of Engineers (USACE) (Clean Water Act Section 404 permit) 
and the Alaska Department of Natural Resources (ADNR) (State Tidelands Leases). 

The Forest Service acknowledges NMFS’ authority regarding EFH assessments, the concerns 
identified by NMFS and the significance of the conservation recommendations. None of the 
proposed marine terminals would be located on National Forest System lands. Therefore, Forest 
Service has no authority to establish monitoring and mitigation requirements, windows for in-
water work, or limits on the types of materials used in construction of facilities on these lands 
outside the National Forest. The U.S. Army Corps of Engineers and Alaska Department of 
Natural Resources have served as cooperating agencies in development of the Kensington Gold 
Project Supplemental Environmental Impact Statement and are considering conditions in the 
Section 404 permits and tidelands leases respectively, to address the NMFS conservation 
recommendations. The authority for implementing and enforcing any conditions lies with 
USACE and ADNR. 

The mitigation section in this assessment reflects the mitigation measures that have already been 
adopted by the City and Borough of Juneau and are expected to be included in the USACE 
permits and State tidelands leases. 

EFH of Species and Their Life History Stages Potentially Affected 

An EFH assessment is applied to the defined EFH for all species managed under a federal FMP. 
Three FMPs have fisheries resources that might be affected by the proposed actions: 

1. The FMP for Groundfish of the Gulf of Alaska. 

2. The FMP for Scallop Fishery off Alaska. 

3. The FMP for the Salmon Fisheries in the Exclusive Economic Zone (EEZ) off the Coast of 
Alaska. 
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NOAA Fisheries is writing an environmental impact statement (EIS) to define EFH for the 
Alaska region affected by these and other FMPs (Draft Environmental Impact Statement for 
Essential Fish Habitat Identification and Conservation in Alaska, NMFS, 2004). An earlier 
assessment of these FMPs by the North Pacific Fishery Management Council (NPFMC, 1999) 
supplied the definitions of EFH for Alaska used in the preliminary draft EIS. Because NOAA 
Fisheries has not finalized the EFH definitions, the information from the Council document is 
used herein to supply definitions of species and habitat that might be affected by the proposed 
actions. 

The NPFMC (1999) document provides descriptions of species, life history stages, and habitat in 
Alaska, including species present in the Berners Bay region. Relevant tables from that document 
are included here as Tables B-1, B-2, and B-3. These tables describe the species and life stages 
likely to be present in habitat types found in Alaska marine waters. Although not all the species 
and life stages in these tables are in Berners Bay, most groundfish found under the habitat 
headings “Beach” (intertidal) and “Inner shelf” (1 to 50 m) in Table B-1 are likely to be present 
and potentially affected by the Proposed Action and alternatives. However, because Table B-1 
includes the Bering Sea, Aleutian Islands, and Gulf of Alaska, some of the species might not be 
present in the project area. Based on species distribution maps presented by NPFMC (1999), the 
species in Table B-1 unlikely to be present in Berners Bay are the Greenland turbot, Alaska 
plaice, yelloweye rockfish, and Atka mackerel. The remaining species in the table might occur in 
the Berners Bay project area. 

Some scallop species might also be present in the project area, as indicated in Table B-2, which 
shows weathervane scallop habitat use. The EFH distribution maps for the weathervane scallop 
(NPFMC, 1999) suggest that Berners Bay does not contain this species. However, other scallops, 
including pink, spiny, and rock scallops, could be present in the project area because they have 
life stages on the inner continental shelf, which could include Berners Bay habitat (NMFS, 2003). 

In addition, all five species of salmon—chinook, coho, pink, chum, and sockeye—would be 
present in marine waters of the project area (Table B-3). Pink, chum, and coho salmon would also 
be present in the lower reaches of some of the project area’s affected streams, including Sherman, 
Slate, and Johnson creeks. Detailed life history and species distribution information for FMP 
species can be found in the Preliminary Draft Environmental Impact Statement for Essential Fish 
Habitat and Conservation in Alaska (NMFS, 2003). The more important FMP species found in 
the project area and the relevant environmental conditions that affect these species are described 
in the Final SEIS in Sections 3.9, Aquatic Resources: Freshwater, and 3.10, Aquatic Resources: 
Marine. 

Evaluation of Potential Effects on EFH 

Potential effects of the proposed actions on aquatic resources relevant to EFH are described in the 
SEIS in Section 4.9, Aquatic Resources: Freshwater, and 4.10, Aquatic Resources: Marine. The 
effects described in the draft SEIS are summarized below. 

The evaluation is based on potential effects on various parameters potentially affecting FMP 
species. These parameters include water quality, sediment quality, hazardous spills, habitat 
conditions, and prey resource availability. The EFH effects evaluation is discussed separately for 
freshwater and marine activities because of different patterns of species habitat utilization 
between these habitat types. Cumulative effects are also discussed separately. 
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Table B-1. Summary of Habitat Associations for Groundfish in the Bering Sea/Aleutian Islands 
and Gulf of Alaska Areas  
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Table B-1. Summary of Habitat Associations for Groundfish in the Bering Sea/Aleutian Islands 
and Gulf of Alaska Areas (continued) 
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Table B-1. Summary of Habitat Associations for Groundfish in the Bering Sea/Aleutian Islands 
and Gulf of Alaska Areas (continued) (Source: NPFMC, 1999) 
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Table B-2. Summary of Weathervane Scallop Habitat and Biological Associations and 
Reproductive Traits for the Bering Sea/Aleutian Islands and Gulf of Alaska Areas 

(Source: NPFMC, 1999) 
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Table B-3. Summary of Pacific Salmon Habitat associations for the Bering Sea/Aleutian Islands 
and Gulf of Alaska Areas (Source: NPFMC, 1999) 
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Fresh Water 

The elements of the project that modify freshwater conditions could affect EFH for the pink, 
chum, and coho salmon that use some of the streams in the project area. Potential effects from 
construction and operation would be limited because these actions would occur away from stream 
sections containing anadromous fish (Sherman, Johnson, or Slate creeks). The bullets below 
summarize the potential effects by major factor in fresh water. 

• As indicated in the SEIS, discharges that might ultimately enter anadromous streams would 
meet NPDES permit requirements for water quality and are not expected to have adverse 
effects. In addition, any changes in discharge resulting from water utilization changes would 
have to meet requirements established by the Alaska Department of Fish and Game 
(ADF&G), ensuring protection of EFH in the streams. 

• Sediment input to stream gravels from construction (e.g., a dam on Lower Slate Lake, road 
construction, and stream crossings) would be short-lived (less than 1 year for specific 
activities) and would occur upstream of anadromous fish zones in Sherman, Slate, and 
Johnson creeks. Road construction would follow Forest Service standards and guidelines, and 
disturbance would not occur within designated riparian areas except at crossings. Crossings 
of the major streams would be bridged and upstream of anadromous regions. Construction of 
crossings would be regulated through timing windows to prevent impact on fish resources. 
Dam construction on Lower Slate Lake, upstream of anadromous regions, would occur 
primarily outside the creek; stream flow would be diverted around the dam during 
construction to reduce sediment input to Slate Creek. Also, during operations tailings 
discharge could increase fine sediment to stream gravels, but this effect would be slight due 
to use of the lake for settling and reverse osmosis treatment under Alternative D. Because of 
the very coarse nature of the substrate, any downstream sediment input would be transported 
rapidly through the stream reaches, including the anadromous zone. Best management 
practices (BMPs), including settling ponds and regulated construction timing, would be used 
to minimize any sediment additions. Therefore, no adverse effects on EFH are expected from 
this sedimentation. 

• Accidental spills from a tailings pipeline rupture or a fuel transport system into streams are 
highly unlikely (see SEIS, Section 4.9.1). Spill prevention and containment plans would be 
implemented to reduce both the occurrence and magnitude of potential spills, so adverse 
effects on EFH in project area streams are not expected. 

• Other than slight sediment input during the construction of two bridges upstream of 
anadromous regions (with near or instream activity limited to a 1- to 2-month period), habitat 
conditions would not be altered in the anadromous regions of the three anadromous streams. 
Anadromous fish passage would not be an issue because all crossings are upstream of 
anadromous regions. In addition, bridge and culvert structure construction would have to 
meet ADF&G and Forest Service requirements for timing and design, ensuring resident fish 
passage and minimizing direct and indirect effects on habitat conditions. 

• Prey resources and availability would not be significantly altered in the freshwater EFH of 
the project area. Most potential activities that could cause adverse effects (e.g., changes in 
water quality and quantity, increased sedimentation, or toxic conditions from discharges or 
spills), as noted above, would (1) be regulated by permits and agency requirements, (2) be 
conducted using BMPs, or (3) be of short duration or small magnitude, eliminating potential 
effects to a great extent. Moreover, most of the potential direct effects would occur well 
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upstream of anadromous zones, which typically occupy less than a mile of the lower portions 
of each of these streams (see SEIS, Figures 3-2, 3-3, and 3-4). 

Overall, the proposed actions are expected to result in no adverse effects on EFH for salmon 
species in the freshwater environment of the project area. 

Marine 

The proposed project activities in the marine environment could affect the EFH of groundfish 
resources and salmon resources, including the prey base for these species groups. The areas most 
at risk are the nearshore habitat areas of Berners Bay. However, much of the potential risk of 
adverse effects on EFH in this region would be reduced or eliminated through the use of BMPs 
and modified design and construction plans. The primary activities that could affect EFH are (1) 
construction and operation of pier facilities in Berners Bay at Slate Creek Cove and either 
Cascade Point or Echo Cove and (2) operation of the crew shuttle boat, including fuel use and 
transport. As noted earlier, potential effects on EFH and other resources are discussed in detail in 
Section 4.10 of the SEIS and are summarized here by indicator factor. 

Water Quality 

Construction of the pier facilities, depending on the site, would require dredging, some fill, and 
piling placement. These activities would temporarily increase turbidity, which in the short term 
could reduce water clarity in the vicinity of the piers. The timing of pier construction, including 
any dredging at all sites, would be restricted during the most critical nearshore periods for Pacific 
herring and juvenile salmon (March 15 to June 15), reducing the chance of increases in turbidity 
adversely affecting these fish at any of the three locations. Use of silt curtains and other dredging 
BMPs would help to reduce the magnitude and spread of elevated turbidity. Also, the bay is 
naturally turbid during the warmer months (due to glacial runoff). It is anticipated that in-water 
construction would be completed within one summer season at each facility, except for periodic 
(every few years) maintenance dredging at the entrance of Echo Cove (if Alternative C were 
chosen). 

At Slate Creek Cove, no dredging would occur. The placement of 3.6 acres of fill and piles during 
construction might slightly increase turbidity, but turbidity in general would remain low. 
Dredging in Echo Cove would occur in the subtidal entrance to the cove and would have less 
potential to affect the nearshore areas often used by juvenile salmon than a similar amount of 
dredging in the nearshore environment. The initial dredging would remove approximately 
150,000 cubic yards of material. Because dredging would be repeated periodically, there would 
be some reoccurring disturbance. The timing window would reduce effects on EFH for salmon 
and herring, but not for some groundfish that might use this region. The region of increased 
turbidity would be small relative to the size of Berners Bay. 

If Cascade Point were constructed, the placement of about 1.3 acres of fill and dredging of 1.6 
acres would cause increased turbidity. In the region where dredging would occur, however, the 
substrate contains high proportions of gravel and cobble, so the turbidity level during dredging 
would remain low. Overall, because of the short duration of pier facility construction and timing 
restrictions, increased turbidity would have only short-term, local adverse effects on EFH at any 
pier facility. The limited sewage discharge from the mine site under Alternative A would have to 
meet the conditions of an NPDES permit and therefore would not affect EFH. 
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Sediment Quality 

Marine sediment conditions would change only slightly in the pier construction areas. The change 
would be at Cascade Point if it were constructed (under Alternatives B and D). Riprap fill equal 
to 1.3 acres would be added, and another 1.6 acres would be dredged. Much of the fill placed 
would, however, be similar to the native hard substrate (e.g., cobble and boulder); thus, it would 
be similar to the surrounding beach regions. The breakwater at Cascade Point, however, would be 
constructed of much larger substrate. Also, some intertidal substrate areas would be permanently 
lost due to construction of a breakwater at Cascade Point (if Alternative B or D were selected). 
This change would affect both fish habitat and potential benthic prey resources. Impacts on the 
substrate in Slate Creek Cove would also occur with the addition of approximately 29,000 cubic 
yards of fill over 3.6 acres of beach, intertidal and subtidal habitat; however, no dredging would 
occur. The fill would be larger substrate than what is currently present in Slate Creek Cove 
although the existing beach is primarily bedrock, cobble and gravel, not fines so the changes 
would be slight in overall composition. As noted above, no dredging or filling would occur at the 
Echo Cove pier, but subtidal dredging would occur at the mouth of Echo Cove. The substrate in 
Echo Cove would likely remain similar to the original fine substrate (sands) in that region and 
probably would not be altered. Overall, changes in substrate would be slight and regional but 
would alter EFH locally around each of the landings, particularly in the Cascade Point area. 

Hazardous Spills 

Chances of hazardous spills, primarily diesel fuel, would be very low because of the use of 
isotainers and the limited transportation of fuels needed for operations. The area with the greatest 
potential for spills would be near Slate Creek Cove, where fuel and other materials would be 
handled. Although refueling of crew shuttle boats would occur at Echo Cove or Cascade Point, 
major fuel transportation would not occur at those locations, nor would fuel be stored on-site. The 
chance of spills from normal ferry operation is very low, as suggested by Alaska Marine Highway 
Ferry operations in Lynn Canal, which to date have had no in-water fuel spills (URS, 2004). Any 
fuel spill from delivery would be relatively small because each isotainer would transport no more 
than 6,500 gallons. The chance of spills from rupture of these containers would be small because 
of armoring of each container against penetrating damage. Because of reduced flushing relative to 
other sites, fuel spills potentially occurring in Echo Cove (e.g., crew shuttle boat leakage) would 
be more confined and would, therefore, have a greater chance to affect local beaches. However, 
the confined area would reduce risk to the remaining bay and increase ability to contain and clean 
up any spills. Spills occurring at Slate Creek Cove or Cascade Point would be more rapidly 
dispersed, reducing concentration levels; however, the ability to confine and clean up spills would 
be reduced. 

Fuel leaks could occur from normal crew shuttle boat operations, but they are expected to be 
small and would not produce significant concentrations of hydrocarbons in the water column. 
Any fuel spill that occurred in the spring could affect migrating salmon in the nearshore area and 
herring spawning near Cascade Point. In addition, any large spill that occurred during the spring 
could affect migrating adult eulachon that are bound for the major rivers entering Berners Bay. In 
this case, however, likelihood of these fish being affected is low because they typically 
congregate in deep water and away from the shoreline areas where hydrocarbons would be 
concentrated. As discussed in the SEIS, the likelihood of adverse effects would be slight because 
of the management of fuel transport and limitations on fuel transport and fueling during critical 
periods, primarily during spring and early summer, when salmon and herring might be in 
nearshore areas. Because important marine resources such as Pacific herring are sensitive to low 
concentrations of hydrocarbons, small levels could have adverse affects on these fish. Although 
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the potential for a spill large enough to produce harmful concentrations of hydrocarbons within 
the water column is low, the effects of a fuel spill could be adverse to EFH in Berners Bay. 

Habitat 

Habitat changes would occur in the nearshore areas at the crew shuttle boat landing sites and 
could cause adverse effects on EFH. Overwater structures (docks) proposed at each of the three 
sites might increase delays in migration and possibly increase predation on fish such as juvenile 
salmon at all locations. However, these proposed docks would be small. 

The construction of a breakwater at Cascade Point would cause some direct loss of habitat (1.3 
acres). The breakwater, however, would increase effective shallow-water shoreline length along 
the breakwater, thereby providing additional shallow-water habitat for marine species. The 
breakwater at Cascade Point might also impede the movement of certain juveniles, primarily 
juvenile pink salmon in the spring but other juvenile salmon to a lesser extent and possibly 
juvenile herring. These species migrate along the shoreline, and the breakwater would interrupt 
their migration; however, the shoreline opening in the breakwater would reduce these effects. 
Some direct loss of known herring spawning habitat (possibly 350 feet of shoreline, considering 
habitat changes due to filling and dredging) would occur. A small portion of the approximately 2 
to 10 miles of shoreline in Berners Bay is used annually by spawning herring (see Section 4.10.3 
of the SEIS). 

Fill at Slate Creek Cove (3.6 acres of beach, intertidal and subtidal habitat) would also likely 
cause some change to larger substrate (e.g., from boulder/cobble to riprap), possibly changing the 
use type of a small area of habitat. 

The Echo Cove site would not have a breakwater or dredging in the nearshore area; therefore, 
effects from Alternative C on nearshore habitat would not occur, although some subtital habitat 
would periodically be disrupted due to channel dredging. Overall, there would be some adverse 
effects on EFH from loss or alteration of habitat in Berners Bay, although they would be small in 
magnitude. 

Prey Resources 

The prey resources for FMP species that could be affected are nearshore benthic organisms, 
Pacific herring, eulachon, and possibly capelin. Pile placement would result in short-term loss of 
benthic organisms at any of the three piers. Overwater structures would cause some shading 
effects, causing minor long-term reduction of benthic prey sources. Some of this loss might be 
augmented by increased marine growth directly on the piling and docks. The dredging and filling 
at Cascade Point and Slate Creek Cove would cause some short-term loss of benthic resources 
that constitute prey resources for many FMP species, such as salmon and flatfish. These areas 
would be recolonized by benthic organisms (in most cases within 2 to 3 months) after 
construction. At the Cascade Point facility, some permanent loss of benthic resources would 
occur from the presence of the breakwater. The breakwater also has the potential to affect herring, 
a major prey resource for salmon and other fish, by affecting important herring spawning habitat 
(see Section 4.10.3 in the SEIS for additional discussion). The abundance of the Lynn Canal 
herring stock is already greatly reduced relative to historical levels. The overall effect of the 
Proposed Action and alternatives on this herring stock is not clear. Although this area is used for 
herring spawning, many other regions within and outside Berners Bay are used by other life 
stages of the herring stock. 
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If the Echo Cove facility were selected, periodic (every few years) subtidal channel entrance 
dredging, in addition to initial construction dredging, would reduce prey resources for some FMP 
species (e.g., flatfish). Because of lack of dredging and minimal fill at Slate Creek Cove, prey 
effects would be slight and would occur primarily during construction at this site. 

Schooling pelagic prey species like herring, eulachon, and capelin might temporarily avoid the 
crew shuttle boat route due to their noise avoidance, although some acclimation to frequent noise 
events would be expected. Construction activity near piers could also cause short-term avoidance 
of the local areas. Avoidance along the route of the crew shuttle boat route would likely be short-
term, with effects lasting only minutes, because of the infrequent occurrence and duration of the 
ferry traffic (three to five round trips per day). The duration of avoidance near the marine 
terminals might be longer depending on the magnitude and duration of underwater noise at these 
sites. 

Eulachon could be markedly affected from an unlikely oil spill during their spring spawning run 
period (typically about 2 weeks in duration) when they are present in large numbers near the river 
deltas, but they would not be affected from minor leaks from normal operations due to their 
distribution away from shorelines and the short residence time of most individuals in the bay (see 
Hazardous Spills). 

Overall, there would be adverse effects on EFH prey resources, though most would be short-term. 
These effects would be most pronounced and long-lasting for Cascade Point landing if it were 
constructed. 

Marine Summary 

The overall effect on EFH in the marine environment of Berners Bay would be adverse, primarily 
in the short term, due to the loss of prey resources and habitat modification. Potential impacts on 
herring spawning from dock operations would be minimal assuming that the State of Alaska 
requires no use of the facility during the herring spawning period and no fueling for an extended 
period (i.e., through the eggs hatching). Coeur is sponsoring a monitoring plan (Coeur, 2004) by 
NOAA Fisheries and the state, which began in spring 2004 and will continue through project 
operations, to assess the effects of petroleum releases into Berners Bay. Some long-term adverse 
effects on EFH would also occur, primarily from potential delay in migration for some salmon 
species and increased predation of salmon around each pier. Long-term prey resource reduction 
would occur primarily if Alternative B or D were selected. The associated breakwater 
construction at Cascade Point would cause permanent loss of benthic areas and herring spawning 
habitat. Other alternatives would result in a smaller, long-term reduction in habitat from 
overwater structures and pilings and would not include a breakwater constructed in herring 
spawning habitat. 

Cumulative Effects 

Cumulative effects are the result of past, present, or future actions, including project actions, that 
are reasonably likely to occur. Potential cumulative effects on the freshwater and marine 
resources that include EFH are discussed in detail in Section 4.21, Cumulative Effects, in the 
SEIS. Based on the analysis presented in that section, development in the freshwater areas near 
Sherman, Johnson, and Slate creeks would not be expected to contribute substantially to adverse 
effects on EFH of salmon in this area from the potential extension of mine development or 
potential construction of a Juneau access road. Mine extension would primarily affect the east 
fork of Slate Creek from increased tailings fill upstream of the anadromous zone. These processes 
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would occur under the same regulatory constraints that are currently in place, preventing 
significant effects on this habitat. Construction of a Juneau access road along the east side of 
Berners Bay could increase the sediment loading to salmon habitat, primarily during construction, 
by adding road crossings of the Berners and Antlers rivers and other tributary streams. However, 
this sedimentation is expected to be minor due to agency-regulated controls on construction 
timing and techniques, as well as road maintenance. The actual effects, however, would partly 
depend on the alternative selected and could include loss of intertidal habitat in Berners Bay 
(URS, 2004). If the complete road alternative were to be selected, over 30 acres of intertidal and 
subtidal fill would be placed in Lynn Canal, although none of it would be placed in Berners Bay. 

Mitigation  

Several actions are in place as part of an existing mitigation plan to help reduce the adverse 
effects of the considered actions. The plan includes the following actions: 

• Modified pier design, including reduced breakwater size. 

• Using BMPs, including spill prevention and protection programs. 

• Adjusting construction timing to minimize effects on instream migrating fish and nearshore 
marine migration 

• Reducing transport of fuels from local piers. 

• Meeting National Pollutant Discharge Elimination System (NPDES) requirements for 
discharge. 

• Other state and federal permit requirements for both construction and operation. 

• Prohibiting in-water construction work between March 15 and June 15. 

• Limiting use of Cascade Point to mine only transportation. 

• Requiring no fueling at Slate Creek Cove and only fueling from trucks at Cascade Point (no 
on-site storage). 

In addition, it is anticipated that the State Tidelands Leases for Cascade Point (if Alternative B or 
D were selected) could require shutdown during herring spawning, prohibit fueling for a further 
extended period to protect sensitive life stages, and extend the in-water construction prohibition 
until June 30. 

Action Agency’s View Regarding Effects of Actions on EFH  

Based on a review of available information, the proposed actions near freshwater systems would 
not have adverse effects on EFH. However, the proposed marine actions could have short-term 
adverse effects on EFH for some groundfish and salmon. In addition, some long-term adverse 
effects on EFH, though not substantial, might occur from pier placement within Berners Bay, 
particularly from construction of the Cascade Point pier site and its associated breakwater, and 
from hydrocarbon spills. 
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1.0 PROJECT BACKGROUND  

 
The Kensington Gold Project is approximately 45 air miles north of Juneau and 35 air miles south of 

Haines, Alaska. The mine site is within the City and Borough of Juneau and the Tongass National Forest. 

Proposed mining facilities would be sited on land owned by the U.S. Forest Service, on land owned by 

the State of Alaska (tidelands), and on private property.  

 

Because of continued refinement of the plan of operations for the project, a Supplemental Environmental 

Impact Statement (SEIS) is being prepared. Part of the amended plan is to pipe tailings for subaqueous 

disposal in Lower Slate Lake (LSL). The tailings storage facility (TSF) project involves the construction 

of a concrete-faced rockfill dam to aid in maintaining a permanent water cover as the tailings fill and raise 

the lake bottom (Figure 1.1). The slurried tailings (thickened to 35 percent solids prior to transport) would 

be delivered to the TSF through a gravity pipeline for subaqueous discharge through diffusers at the end 

of the pipeline. LSL would act as both a tailings repository and a settling pond.  Water would be pumped 

from the TSF using a decant system. Under Alternative D in the SEIS, a portion of this water would be 

recycled to the mill, while most would be sent to a reverse osmosis (RO) treatment system. The effluent 

from the RO system would be discharged to East Fork Slate Creek. 

 

At the end of mine operations, the TSF would be closed and maintained as a lake. Reclamation objectives 

are to return the post-closure TSF to a land use that is similar to pre-mining use and that is compatible 

with the surrounding ecosystem (Figure 1.2). Reclamation would include establishing a stable freshwater 

lake capable of sustaining a viable habitat for the headwaters’ resident game fish species, Dolly Varden 

char (Salvelinus malma). If necessary, the lake would be restocked, or the natural reintroduction of fish 

from Upper Slate Lake (USL) would be allowed. The change in lake topography, resulting from tailings 

deposition, would produce a more gradually sloping lake bottom, which would slightly increase the size 

of the littoral zone in the lake (Earthworks, 2003; Figure 1.3). A larger photic zone (littoral zone) should 

increase net photosynthesis, which could increase the food base for the system. 

 

To evaluate the potential ecological risks associated with the operation and closure of the TSF, the 

U.S. Environmental Protection Agency (USEPA) proposed that an ecological risk assessment (ERA) 

approach be used. The approach follows USEPA’s 1998 guidance for conducting ecological risk 

assessments. As outlined by USEPA, the approach has three primary steps: Problem Formulation, Risk 

Analysis, and Risk Characterization. Section 2 of this report presents the Problem Formulation, which is  
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Figure 1.1 Final Extent of TSF and Dam Construction 
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Figure 1.2 Existing Productivity Zones in the TSF
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Figure 1.3 Tailings Placement and Expected Productivity Zones in the Final TSF 
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the planning phase of an ERA in which the goals, scope, focus, and analysis plan are formulated. Section 

3 of the report evaluates the existing water and tailings chemistry and determines the chemicals of 

potential ecological concern (COPECs) that need to be evaluated. The COPECs are evaluated in the Risk 

Analysis phase, addressed in Section 4 of the report. Section 5 of the report, Risk Characterization, 

documents the analysis and integrates the results to describe overall risk.  
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2.0 PROBLEM FORMULATION 
 
This section presents the Problem Formulation step. As part of the Problem Formulation, a conceptual site 

model has been developed that identifies the physical stressors, the potential sources of COPECs, the fate 

and transport of the COPECs in the ecosystems at the site, and the receptors that are at potential risk has 

been developed. A substantial amount of site-specific and relevant area-wide information was available 

for use in developing the conceptual model. This conceptual model was used to establish a series of 

management goals, as well as the assessment endpoints that allow for the evaluation of these goals.  

 
2.1 Ecological Resources  
 
The Kensington Mine is in the temperate, or coastal, rain forest of southeastern Alaska. This area is 

known for its lush vegetation, which is largely dominated by a variety of conifer trees. Dominant tree 

species in the immediate area near the mine are western hemlock (Tsuga heterophylla), mountain 

hemlock (Tsuga mertensiana), and Sitka spruce (Picea sitchensis). Some common understory species are 

salmonberry (Rubus spectabilis), Alaska blueberry (Vaccinium alaskaense), and rusty menziesia 

(Menziesia ferruginea) (USFS, 1992). Other common vegetation types include muskeg, or peat bogs. 

Sphagnum moss is the dominant plant species, though muskeg areas also contain a wide variety of shrubs 

and forbs. The vegetation community surrounding LSL is similar to the vegetation community in the 

overall area, with the addition of stands of yellow cedar (Chamaecyparis nootkatensis; Streveler, 2002). 

 

The climate of the project area can best be described as West Coast marine, with temperature extremes 

moderated by Pacific Ocean currents and high annual precipitation totals resulting from the onshore 

movement of moist maritime air. Mean annual precipitation at the project area is estimated to be 1,458 

millimeters (mm) (58.3 inches). Significant precipitation occurs in all months of the year, although the 

spring and early summer months are usually the driest and the fall months are usually the wettest. Creeks 

in the project area flow year-round; the lowest flows occur during the winter months of December to 

March, and the highest flows occur in the fall and spring. 

 
LSL is approximately 4 miles southeast of the mine at an elevation of approximately 700 feet in the Slate 

Creek drainage basin. The Slate Creek drainage basin (Figure 2.1) is 839 hectares (ha) in size and has a 

mean annual flow of 0.95 cubic meters per second (m3/sec) (Konopacky, 1995). USL and LSL are within 

the East Fork of Slate Creek. LSL is approximately 1.4 kilometers (km) upstream of the confluence of the 

East and West forks of Slate Creek and approximately 2.5 km upstream of Berners Bay. There is a 

permanent barrier to anadromous fish near the confluence of the West and East forks (Konopacky, 1995).
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Figure 2.1 Slate Creek Basin 
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LSL has a surface area of 8.1 ha (20 acres), 1,255 meters (m) (4,125 feet) of shoreline, and a maximum 

depth of 15.5 m (51 feet). There are five inlets and one outlet to LSL. The single outlet flows from LSL to 

East Fork Slate Creek, which ultimately discharges into Slate Creek Cove on the northwest side of 

Berners Bay. A baseline survey conducted in July 1994 found that only two of the five inlets had 

adequate flow to provide fish habitat (Konopacky, 1995). These two inlets are split channels of Mid-Lake 

East Fork Slate Creek, which is the only outlet of Upper Slate Lake. LSL has a moderate pH (7–8 

standard units [s.u].; Table 2.1), oligotrophic (limited nutrient/productivity) conditions, and slow inflows 

and outflows. The observed brown color of the lake’s water is presumably from muskeg runoff (Streveler 

and Bosworth, 2002). 

 

 

Table 2.1 Summary of Water Quality Data for LSL 

East Fork Slate Creeka 
Parameter Min. 

(mg/L) 
Max. 

(mg/L) 
SC (umhos/cm) 45 110 
pH (s.u.) 7.2 8.2 
Temperature (oC) -0.4 20 
TDS 422 84 
TSS <4 <4 
Turbidity (NTU) 0.19 1.9 
Acidity <2 20 
Alkalinity 17 53 
Hardness 27 57 
Carbonate <0.1 0.44 
Bicarbonate 21 64 
Sulfate <2 2.68 
Chloride <1.0 3.4 
Calcium 6.8 19 
Magnesium <0.6 3.5 
Sodium <3.0 8.1 
Potassium <1.0 1.2 
Nitrate <0.05 0.126 
Ammonia <0.05 <0.13 
Aluminum <0.05 0.36 

East Fork Slate Creeka Parameter 
Min. 

(mg/L) 
Max. 

(mg/L) 
Arsenic <0.0005 0.00052 
Barium <0.01 0.0097 
Boron <0.025 0.084 
Cadmium <0.000015 <0.001 
Chromium <0.0002 0.00063 
Copper <0.002 0.00039 
Iron <0.05 0.3 
Lead <0.001 <0.002 
Manganese <0.01 0.056 
Molybdenum <0.0005 0.00012 
Mercury <0.0002 <0.0005 
Nickel <0.01 0.0008 
Selenium <0.0004 <0.005 
Silver <0.0001 0.00073 
Zinc <0.002 0.00912 

 

 

a Sampling location at the outfall of LSL. Samples were collected during 2000–2001 and spring 2004. 
Metal concentrations are total.  
SC = specific conductance in micromhos per centimeter (umhos/cm); TDS = total dissolved solids; TSS = total suspended solids; 
NTU = nephelometric turbidity units. 
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The bottom of LSL contains no large-scale topographic features and slopes to a single low area near the 

lake’s center (Figure 1.5). LSL is bordered by steep terrain to its west, a moderate grade to the east, and 

nearly level terrain to the north and south. These generalities in the slopes of the riparian areas are 

reflected in the contours of the lake, with the most gradual bottom slope in the north end. At the high 

water mark, the transition between the littoral and riparian zones is abrupt, with no distinct shoreline 

habitat. The canopy and understory of the riparian zone vary between coniferous, deciduous, mixed, or 

absent, with no generalizable pattern. Submerged and partially submerged snags are common along the 

steep west shore. Streveler (2002) described the bottom substrate along the nearshore portions of the lake 

as alternating peaty and rocky. Kline (2001) reported that the deeper portions of littoral zone bottom were 

composed almost entirely of deep brown organic muck. Peaty substrates at the lake’s margin support 

some sedge and grass species. The deeper “limnic zone” contained Chara alga, water lilies (Nuphar 

polysepalum), and pondweed (Potamogeton natans) (Streveler, 2002). 

 

Rod/reel, gill net, hoop net, minnow trap, and electrofishing surveys in Upper and Lower Slate Lakes 

indicate that the headwaters resident Dolly Varden char (Salvelinus malma) is the only species of game 

fish present in LSL. Three-spine sticklebacks (Gasterosteus aculeatus) are also known to be present in the 

lake (Konopacky, 1995). Several estimates of the population of Dolly Varden char in LSL have been 

made. Buell (1989) set gill nets and captured two fish. The conclusion was that the population was small, 

likely because of the very oligotrophic conditions in the lake. An acoustic survey conducted in 1994 

(Konopacky, 1995) estimated the number of fish to be 439 fish (range of 162–716). This estimate, 

however, has been questioned because of the lack of success in catching fish in the deeper part of the lake 

and the limited existence of a benthic macroinvertebrate food supply (Kline, 2001). Kline (2002) 

estimated a Dolly Varden char population of 996 (+/-292) fish in 2001 by using a mark-recapture survey. 

There is a limited population (estimated at 85 fish in 1994) of Dolly Varden char below LSL in East Fork 

Slate Creek (Konopacky, 1995). The population is thought to be small because of limited habitat. Dolly 

Varden char, sculpin (Cottus spp.), cutthroat trout (Oncorhynchus clarki), rainbow trout (O. mykiss), pink 

salmon (O. gorbuscha), and coho salmon (O. kisutch) occur in Slate Creek below the fish barrier (Buell, 

1989; Kline, 2001; Konopacky, 1995). Dolly Varden char captured in the streams were four to nine times 

smaller on average, by weight, than those captured in the lakes, and those below the lower barrier falls 

were silver in color in contrast to the dark olive color of the Dolly Varden char above the falls and in the 

lakes (Kline, 2001). There is evidence that Dolly Varden char spawn along the shore of LSL. There is 

also evidence that Dolly Varden char migrate from USL to LSL (Kline, 2003a). 
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A wide variety of benthic macroinvertebrates are present in Slate Creek. The most common families that 

have been collected are the insect family Chironomidae (42 percent) and the molluscan family 

Sphaeriidae (19 percent) (Konopacky, 1995). Grab samples collected at a depth of 4 m (13 ft) in LSL 

indicated limited benthic invertebrate populations. Results from three grab samples collected in June 2000 

reported 123 individuals from four taxa (Chironomidae, Oligochaeta, Bivalvia, and Acari). A second 

round of sampling in August 2001 found 187 individuals in three grab samples. The taxa represented 

were the same as those in 2000 with the addition of Amphipoda, Nematoda, Diptera, Coleoptera, and 

Tricoptera. For both dates, the vast majority of individuals collected were midges (Chironomidae). 

Sampling conducted at 15 m (49 ft), on the same dates, yielded essentially no invertebrates (Kline, 2001, 

2002, 2003b). These data are discussed in more detail in Section 5. Gut analyses of Dolly Varden char 

from LSL indicated that larger char consumed sticklebacks, and smaller char consumed chironomids and 

pill clams. No planktonic organisms were observed in the gut analyses, though copepods, cladocerans, 

rotifers, and protozoans were found in plankton tows conducted in the lake (Kline, 2001). 

 

Terrestrial animals that might use LSL or the area in the immediate vicinity of the lake have been 

characterized through surveys conducted to support the SEIS. The most common large herbivore in the 

area is moose (Alces alces), though a small population of Sitka black-tailed deer (Odocoileus hemionus 

sitkensis) might also be present. Other big game animals that might use the site are black bear (Ursus 

americanus) and gray wolf (Canis lupus). Smaller herbivores include a variety of rodents such as beaver 

(Castor canadensis) and red squirrel (Tamiasciurus hudsonicus). The habitat for snowshoe hare (Lepus 

americanus) is considered marginal. Various herbivorous waterfowl might also use margin vegetation. 

Mammalian predators that might use the areas near the lake are river otter (Lutra canadensis) and mink 

(Mustela vison). Bald eagles (Haliaeetus leucocephalus) and red-tailed hawks (Buteo jamaicensis) are the 

only raptors that have been observed around the project area. A variety of waterbirds (waterfowl and 

shorebirds) might use the lake, though only Vancouver Canada geese (Branta canadensis) have been 

observed to use the Slate Lakes area extensively. The sole amphibian species documented in the area is 

the boreal toad (Bufo boreas boreas), though observations of its occurrence in the overall region are quite 

limited. 

 

2.2 Contaminant/Stressor Characteristics  
 

Physical stressors and chemical contaminants are considered in the risk assessment of the TSF. Physical 

stress might result from the creation of high levels of total suspended solids (TSS) in the lake, burial of 

bottom habitat, and changes in shoreline and shallow-water habitat due to enlargement of the lake. 
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Chemical analyses were conducted for a wide variety of inorganic chemical elements and general water 

chemistry parameters in the decant water associated with the tailings produced during pilot milling tests 

conducted in 1996 and 1998. The results of these analyses are discussed in Section 3, as are the results of 

chemical analyses conducted on the tailings. In addition, baseline characterization of the chemistry of the 

existing sediment (baseline conditions) in the lake and in the East Fork of Slate Creek has also been 

conducted (Kline, 2001, 2002, 2003b). Of the elements measured, four are common ions (Ca, K, Mg, and 

Na). Although these ions are unlikely to cause toxicity, the addition of calcium and magnesium to the lake 

might increase the hardness and alkalinity of the water. These changes might increase the productivity of 

the lake (Manahan, 2000), as well as reduce the potential toxicity of hardness-dependent metals (USEPA, 

1999a). 

 

Physical stress is evaluated over two time frames. The first time frame is during the active use of the lake 

for tailings disposal. During this period, there is a greater likelihood of elevated TSS levels, as well as 

active burial of bottom habitat by tailings placement. The second time frame is after the cessation of 

tailings placement. A primary concern during this period is the ability of macroinvertebrates and primary 

producers (e.g., macrophytes) to recolonize the tailings and reestablish an energy base that can support a 

viable fishery. The ability of site macroinvertebrates, fish, and plants to tolerate elevated TSS and burial 

has not been evaluated, though there is extensive information in the scientific literature relative to these 

questions (see Attachment D). The habitability of tailings by macroinvertebrates has been evaluated. 

Studies on habitability of the tailings were conducted using both freshwater and marine invertebrates. 

Although laboratory and field tests indicated that the tailings were as habitable as the native Lynn Canal 

and Auke Bay sediments by marine macroinvertebrates (Kline, 2003b), tailings testing conducted with 

freshwater midges (Chironomus tentans) and amphipods (Hyalella azteca) indicated mixed results (AscI, 

2000a, 2000b). Chironomid survival, growth, and egg production in the tailings were not significantly 

different from those in control or LSL sediment. Although chironomid egg production was not 

significantly different among control, LSL sediments, and tailings, egg production in tailings and shallow 

LSL sediment were below the USEPA-recommended minimum endpoint of 800 eggs per female. The 

percent emergence of chironomids from the tailings was significantly lower than that in control or 

shallow (4 meters) LSL sediment samples, but it was not significantly different from  that in the deep (15 

meters) LSL sediment sample (AscI, 2000a). Emergence in the tailings sample was also less than the 

USEPA-recommended 50 percent minimum endpoint. There was low survival (5 percent) of amphipods 

in the tailings sample (AScI, 2000b). USEPA’s guidance for minimum acceptable survival in control 

sediments is 80 percent, which was met in the conducted study (USEPA, 2000a). Amphipod survival was 

insufficient to allow assessment of growth or reproductive endpoints in the tailings sample (AscI, 2000b). 
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2.3 Conceptual Site Model  
 

Based on characterization of the ecological resources and identification of chemical and physical 

stressors, a conceptual site model (CSM) was developed to illustrate the potential exposure pathways and 

receptors. The derived model is shown in Figure 2.2. 

 

 

Figure 2.2 Conceptual Site Model of Exposure Pathways and Receptors 
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Tailings would be piped to the TSF in a slurry through a 12-inch (or smaller) pipe and placed at the 

bottom of the lake (USFS, 2002). These tailings would be the sole source of COPECs to the lake. Some 

of the solid materials placed could become suspended, or chemical constituents in the slurry or leached 

from the tailings could enter the water column in a dissolved form. The CSM shown in Figure 2.2 

illustrates the trophic structure of both the aquatic and nearby terrestrial ecosystems at LSL, and it 

conceptualizes how COPECs could be transferred to different receptor types. Although the primary 

exposure route is to aquatic organisms, birds and mammals could be directly exposed to COPECs by 

drinking LSL water or by ingesting sediment while feeding. Indirect exposure to COPECs is also possible 

through bioaccumulation or bioconcentration processes that could result in some COPECs accumulating 

in dietary items. For this risk assessment, it is assumed that discharges to East Fork Slate Creek would 

meet all ambient water quality criteria, as required by the permitting process, and for that reason, no risk 

analyses are required for East Fork Slate Creek. It is also assumed that the dam would not overflow or 

fail. The dam is designed according to specific dam safety requirements to contain the maximum volume 

of tailings plus inflows from the probable maximum flood event. Analysis of the geotechnical stability is 

documented in the SEIS, along with further evaluation of dam operations and required permitting by the 

state. 

 

Aquatic receptors can be exposed to COPEC concentrations in sediment and water (pore and overlying), 

as well as to physical stress from sediment burial, elevated TSS levels, and altered physical conditions  

(e.g., substrate characteristics, organic carbon concentration). Aquatic vegetation serves as the food base 

for aquatic invertebrates, which are later consumed by fish, amphibians, and waterfowl. Herbivorous 

waterfowl also directly consume aquatic vegetation. 

 

As previously noted, terrestrial receptors can be directly exposed to COPECs through ingestion of 

sediment and water. Several receptor types also rely on aquatic biota as part of their diet, including 

omnivores (e.g., black bear), piscivores (e.g., river otter), raptors (e.g., bald eagles), and certain types of 

waterfowl. Bald eagles and black bear are common to the area (USFS, 1992), and there have been limited 

observations of river otter. Piscivorous waterfowl, however, have not been observed. The exposure 

pathway, therefore, though potentially complete, could be unlikely for these receptor types. Other 

terrestrial receptor types that might have exposure to COPECs associated with the tailings are avian and 

mammalian herbivores that feed on the margin vegetation that grows along the shores of the lake. 

Potential receptors include moose, deer, rodents, and geese. However, because the sediments would be 

placed along the bottom of the lake (Earthworks, 2002; Figures 1.3–1.5), it is unlikely that margin 

vegetation would have significant exposure to COPECs in the tailings. If vegetation has limited exposure, 
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subsequent consumption of COPECs by herbivores would also be limited. The possible exception is 

moose, which would likely wade into the littoral zone of the lake to feed on pond lilies and pondweed 

(defined as aquatic vegetation), which would have a greater exposure to the tailings than would the 

margin vegetation growing on the shore. 

 

2.4 Management Goals and Assessment Endpoints 
 
Assessment endpoints are explicit expressions of the actual environmental value to be protected and are 

operationally defined by an ecological entity and its attributes (USEPA, 1998). The assessment endpoint 

is usually a neutral statement of the ecological entity and is typically coupled with a corresponding 

management goal, which expresses the desired condition of the ecological resource (USEPA, 1998). For 

the LSL ecological risk assessment, there are several management goals, as well as associated assessment 

endpoints for two separate time frames. Management goals and assessment endpoints are considered for 

the period of operation of the TSF and for the period after cessation of tailings placement. For the 

terrestrial receptors, however, the goals are the same during operation and after closure of the TSF. All 

assessment endpoints are discussed below. 

 

2.4.1 Primary Goals and Endpoints  
 
Fish, macroinvertebrates, and aquatic vegetation might not tolerate the constantly changing environment 

during active tailings disposal; a management goal was therefore developed to evaluate the potential for 

recolonization and possible reintroduction of these organisms into LSL upon cessation of tailings 

disposal. The management and assessment goals for terrestrial receptors would be the same after 

cessation of tailings disposal as during operation. If prey items disappear from LSL, however, the 

projected dietary exposure pathways to terrestrial receptors would be incomplete during operation of the 

TSF. 

 
Management Goal 1: 
 

⇒ Reestablishing/enhancing a viable Dolly Varden char fishery in LSL upon cessation 
of tailings disposal.  

 
The corresponding assessment endpoints are 
 

⇒ Creation of conditions conducive to the survival, growth, and reproduction of a 
viable population of Dolly Varden char in LSL.  
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⇒ Creation of conditions conducive to the survival, growth, and reproduction of 
communities of vegetation and macroinvertebrates, and a population of three-spine 
sticklebacks, sufficient to support a viable Dolly Varden char fishery in LSL.  

 
 
These assessment endpoints were identified primarily in view of the desired long-term goal of a viable 

Dolly Varden char fishery in LSL. The achievement of the management goal would depend on creating 

habitat conditions conducive to Dolly Varden char and to a community of aquatic plants and 

macroinvertebrates, as well as to a population of three-spine sticklebacks. These conditions include 

acceptable water chemistry, successful recolonization by a community of macroinvertebrates that can be 

used as a prey base for forage fish and char, sufficient primary productivity to support the 

macroinvertebrate community, and appropriate spawning grounds that allow for successful propagation of 

char. Existing information on tailings chemistry and ecological characterization are used in conjunction 

with studies of the scientific literature to evaluate the likelihood of achieving the assessment endpoint. 

 
Management Goal 2: 
 

⇒ Protecting waterfowl during TSF operation and post-closure from lethal, 
mutagenic, reproductive, systemic, or general toxic effects due to ingestion of 
COPECs from the LSL. 

 
The corresponding assessment endpoint is 
 

⇒ Survival, growth, and reproduction of the site populations of herbivorous, 
invertivorous, and piscivorous waterfowl that may feed in LSL.  

 
This assessment endpoint was identified primarily to address potential concerns regarding the use of the 

lake by migratory waterfowl and other aquatic-feeding bird species. Existing data on COPEC 

concentrations in tailings and studies on COPEC leaching from tailings to water were used to assess 

direct exposure to these receptors. Literature transfer factors were used to model the bioaccumulation of 

COPECs in different prey items to estimate exposure from the consumption of aquatic vegetation, 

macroinvertebrates, and fish from LSL. Exposure estimates were then compared with benchmarks, which 

are also termed toxicity reference values (TRVs), for assessing the risk of adverse effects on waterfowl. 

Examples of benchmarks are no observed adverse effect levels (NOAELs) and lowest observed adverse 

effect levels (LOAELs). In particular, COPEC concentrations in sediment and aquatic vegetation are used 

to evaluate the risk potential to dabbling ducks. COPEC concentrations in macroinvertebrates and fish are 

used to evaluate the risk potential to diving ducks. The exposure estimates are compared with benchmarks 

(e.g., NOAELs and LOAELs) to assess the risk of adverse effects on waterfowl and other aquatic-feeding 

bird populations at the site. 
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Management Goal 3: 
 

⇒ Protecting terrestrial herbivores during TSF operation and post-closure from lethal, 
mutagenic, reproductive, systemic, or general toxic effects due to ingestion of 
COPECs in water and in vegetation along the margins of LSL. 

 
The corresponding assessment endpoint is 
 

⇒ Survival, growth, and reproduction of the site populations of grazing and browsing 
herbivores that may use LSL as a drinking water source and may feed on margin 
vegetation along LSL.  

 
This assessment endpoint was identified to address potential risk to terrestrial grazers (e.g., lagomorphs) 

and browsers (e.g., deer and moose) that might ingest margin vegetation along the lake or use the lake as 

a drinking water source. Existing data on COPEC concentrations in tailings and studies on COPEC 

leaching from tailings to water were used to estimate direct exposure to COPECs from ingestion of 

drinking water and sediment. Literature transfer factors were used to model the transfer of COPECs to 

vegetation. The exposure estimates were compared with benchmarks (e.g., NOAELs and LOAELs) to 

assess the risk of adverse effects on herbivore populations. 

 
Management Goal 4: 
 

⇒ Protecting terrestrial omnivores during TSF operation and post-closure from lethal, 
mutagenic, reproductive, systemic, or general toxic effects due to ingestion of 
COPECs in water and in food items affected by the TSF. 

 
The corresponding assessment endpoint is 
 

⇒ Survival, growth, and reproduction of the site populations of omnivores that might 
drink water and feed on food items affected by tailings placed in LSL.  

 
This assessment endpoint was identified to address potential risk to omnivores that might ingest COPECs 

through water and food items that have been affected by COPEC concentrations in tailings. Existing data 

on COPEC concentrations in tailings and studies on COPEC leaching from tailings to water were used to 

estimate direct exposure to COPECs from drinking water and sediment ingestion. Modeled COPEC 

concentrations in potential food items, using literature bioaccumulation factors, were used to estimate 

exposure from dietary items. The exposure estimates were compared with benchmarks (e.g., NOAELs 

and LOAELs) to assess the risk of adverse effects on omnivore populations. 
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Management Goal 5: 
 

⇒ Protecting higher-order mammalian and avian consumers (i.e. predators) during 
TSF operation and post-closure from the effects of ingesting water and 
contaminated prey that may result in lethal, mutagenic, reproductive, systemic, or 
general toxic effects due to COPECs from operation of the TSF. 

 
The corresponding assessment endpoint is 
 

⇒ Survival, growth, and reproduction of the populations of predators that may drink 
water and/or feed on food items affected by tailings placed in LSL.  

 
This assessment endpoint was identified to address potential risk to higher-order consumers (e.g., 

predators) that might ingest COPECS through water and food items that have been affected by the 

tailings. Existing data on COPEC concentrations in tailings and studies on COPEC leaching from tailings 

to water were used to estimate direct exposure to COPECs from drinking water and sediment ingestion. 

Projected COPEC transfer to primary consumers was used to estimate exposure of these species. In 

particular, concentrations of COPECs in herbivore and omnivore tissue were used to estimate exposure in 

wolves. Modeled COPEC concentrations in tissue of small mammals and Dolly Varden char were used to 

estimate exposure in river otters and bald eagles. The exposure estimates were compared with 

benchmarks (e.g., NOAELs and LOAELs) to assess the risk of adverse effects on populations of these 

species. 

2.4.2 Secondary Goals and Endpoints 
 

As discussed earlier, the aquatic community in LSL might not be able to adapt to the constantly changing 

environment that could result from operation of the TSF. While recognizing that tailings disposal might 

preclude the existence of a viable population during the operational time period, the risk assessment also 

evaluates the potential risks to aquatic organisms during TSF operations. 

 
Management Goal 1(alternative): 
 

⇒ Protecting the Dolly Varden char population during operation of the TSF.  
 
The corresponding assessment endpoints are 
 

⇒ Survival, growth, and reproduction of the population of Dolly Varden char that 
currently inhabit LSL.  

 
⇒ Survival, growth, and reproduction of communities of vegetation and 

macroinvertebrates, and a population of three-spine sticklebacks, sufficient to 
support a viable Dolly Varden char fishery in LSL.  
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This assessment endpoint was identified primarily based on the possibility of maintaining a viable Dolly 

Varden char population in LSL during TSF operations. Existing data from studies on COPEC leaching 

from tailings and on tailings chemistry were used to assess direct exposure to Dolly Varden char and their 

prey base. Exposure estimates were then compared with benchmarks to assess the risk of adverse effects 

on char and macroinvertebrates. The benchmarks are discussed in Section 4. Effects from physical 

changes in the TSF were evaluated based on reported tolerances of aquatic organisms to TSS and 

sediment burial, as reported in the scientific literature. 

 

2.5 Analysis Plan Overview 
 
USEPA (1998) identifies three types of measures that are used to assess ecological risk: 

 
• Measures of Effect – Direct measures of changes in an attribute of the assessment endpoint 

that can be attributed to exposure to the stressor in question. 
 
• Measures of Exposure – Measures of stressor concentrations and movement in the 

environment. 
 
• Measures of Ecosystem and Receptor Characteristics – Measures of ecosystem and receptor 

characteristics that influence the potential for contact between the receptor and stressor. 
 
The available data relative to these three measures are discussed below.  

2.5.1 Measures of Effect 
 

There is some information available on the direct measurement of effects on receptors. In particular, the 

habitability studies conducted by AScI (2000a, 2000b) are relevant to evaluating Management Goal 1. 

These studies evaluated the toxicity and habitability of the tailings by chironomids and amphipods. As 

indicated in the macroinvertebrate surveys (Kline, 2001), midges are prevalent in LSL and are an 

important food source for Dolly Varden char. There have been only limited observations of amphipods in 

the lake (additional discussion in Section 5), and they were not observed in the gut analyses conducted on 

char captured in LSL (Kline, 2001). For the other required measures of effects, ecotoxicological 

benchmarks that represent known levels of effects for specific exposure ranges were compiled. Based on 

the COPEC screening conducted (discussed in Section 3), available NOAEL and LOAEL benchmarks 

were compiled for the identified COPECs in water and tailings (see Section 4). The effects of TSS and 

sediment burial on relevant aquatic receptors available in the scientific literature are also discussed in 

Section 4. 
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2.5.2 Measures of Exposure 
 

Although there are some available data that can be used to evaluate the exposure of the different 

assessment endpoints outlined in Section 2.4, because of the predictive nature of the risk assessment, 

much of the exposure information requires modeling of the transfer of COPECs through the aquatic and 

terrestrial ecosystems. Measured COPEC concentrations in tailings, along with the analysis of leachate 

and decant water from various studies on the tailings, were used to arrive at the measure of exposure to 

COPECs from these media. Literature transfer factors, or bioaccumulation factors, were compiled to 

allow for modeling of COPEC concentrations from these media through the exposure pathways outlined 

in Figure 2.2. The transfer factors compiled from the literature are discussed in Attachment C. 

2.5.3 Measures of Ecosystem and Receptor Characteristics 
 

Measures of ecosystem and receptor characteristics, found in the extensive baseline characterizations 

conducted for the FEIS (USFS, 1992) and subsequent studies in support of the amended plan of 

operation, were incorporated into the final risk characterization of the potentially impacted ecosystems 

and receptors that might be exposed to COPECs and physical stressors from operation of the TSF in the 

lake. Evaluation of ecosystem and receptor characteristics is critical to the assessment of habitat and 

forage availability for the different receptors. Table 2.2 summarizes the assessment and measurement 

endpoints for each management goal, as well as the interpretation of the potential risk. 
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3.0 REVIEW OF DATA AND COPEC DETERMINATION 
 
Two periods were considered for the determination of COPECs that need to be addressed in the risk 

assessment. The first period is during active tailings discharge to LSL. Two sets of water chemistry need 

to be considered for this period. The first set is the water released with the tailings. There would be 

isolated exposures to these conditions in and around the tailings discharge point and potentially in some 

of the pore water associated with the tailings themselves. The second set of water chemistry is the 

“mixed” water chemistry, or the chemical conditions that would be expected to occur throughout most the 

lake during operations. The second period considered in the risk assessment is after closure of the TSF. 

 

Table 3.1 lists the water chemistry data for the decant water samples from the Montgomery Watson 1996 

tailings analysis (MW, 1996) and for the decant water from the CMRI 1998 tailings analysis (CMRI, 

1998). The 1996 samples are listed as MW96-C1 through MW96-C5, and the 1998 samples are labeled 

CMRI C2–C5. The decant water is essentially the process water associated with the tailings slurry. As 

discussed in Attachment A of the Final SEIS, these samples have been determined to be the most 

representative data available for the tailings water chemistry. It is important to note, however, that the 

decant water generally represents the worst-case water for the lake, and the concentrations reported would 

exist only in the vicinity of the tailings discharge and in isolated tailings pore water. Overall, the 

discharge water would be rapidly integrated with LSL water, resulting in decreased concentrations of 

COPECs but for some constituents, still elevated in comparison with existing water chemistry in LSL. 

The mixed water conditions are termed operational water and are discussed in Section 4. 

 

With the exception of aluminum, values are listed for dissolved concentrations, in accordance with 

USEPA’s guidance (USEPA, 1993a, 1999a). USEPA (1999a) recommends that total aluminum 

concentrations be considered. The minimum, maximum, and mean of the analytes measured in the nine 

samples are also listed. To be very conservative, the mean was calculated using the detection limit for 

samples reported as non-detect. Table 3.1 also lists the acute and chronic aquatic life criteria for fresh 

water in Alaska’s water quality standards. The State does not have criteria for all the measured 

constituents. To provide another means of screening the constituents, the very recent and comprehensive 

Tier II values issued by the Michigan Department of Environmental Quality (MDEQ, 2003) are listed as 

well. The Tier II values were calculated using USEPA guidelines (Stephan et al., 1985) and are 

considered to be appropriate risk-screening values. Tier II values are secondary screening values that are 

calculated when the scientific database is inadequate to meet USEPA’s procedural requirements for 

establishing a recommended water quality criterion (Tier I value). The toxicities of some elements depend  
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on the hardness of the water, with toxicity decreasing with increasing hardness. For all hardness-

dependent criteria, a low hardness value of 25 milligrams per liter (mg/L) (as CaCO3) was used to derive 

the listed criteria. Although this value reflects the existing background hardness levels in LSL, it is 

conservative for the comparison with the discharge water because of localized higher hardness values 

(210–658 mg/L as CaCO3; Table 3.1), which would decrease the potential toxicity of hardness-dependent 

metals. Given the relatively low volume of water in the tailings discharge in comparison with the volume 

of water in LSL, it was determined that if the maximum concentration of a constituent did not exceed the 

acute criteria and if the maximum concentration required less than a threefold dilution to meet the chronic 

criteria, the constituent could be screened out and not considered a COPEC in the risk assessment.1  

Under all alternatives considered in the Final SEIS, the predicted daily input of tailings water represents a 

minor portion of the LSL input. 

 

In Table 3.1, if the minimum, maximum, or mean values exceed either the State criteria or the MDEQ 

Tier II standards, the values are shaded. Only six constituents—aluminum, barium, beryllium, cadmium, 

lead, and zinc—are higher than the criteria values. However, beryllium has not been detected in the 

decant water, and the method detection limit (MDL) is less than the acute value, although the MDL is 

above the MDEQ’s chronic criterion of 0.1 µg/L for beryllium. Because beryllium was not detected in the 

decant water above its MDL, it was removed from further consideration in the risk assessment. The 

highest detected barium concentration, 88 µg/L, is less than the chronic criterion of 100 µg/L (Table 3.1). 

Barium was not retained as a COPEC. The maximum detected cadmium, lead, and zinc concentrations are 

less than the acute criteria, and approximately only twice as high as the chronic criteria. Since only a 

dilution/mixing factor of roughly 2 is required to reach the criteria, these constituents were not retained as 

COPECs. 

 

Neither the State nor the MDEQ lists aquatic life values for nitrate, total dissolved solids (TDS), TSS, or 

sulfate. For nitrate, Meade (1974) reported that 100 mg/L was safe for trout, and Westin (1973) reported 

that 5,000 mg/L resulted in 50 percent mortality (LC50). The maximum value of 36 mg/L in the decant 

water is well below the safe level for trout, and for that reason nitrate was removed from further 

consideration. 

 

Based on the extensive ion toxicity testing conducted by Mount et al. (1997), sulfate is unlikely to result 

in toxicity to fish or aquatic macroinvertebrates at concentrations of less than 1,000 mg/L. Therefore, 

sulfate was not retained as a COPEC for the risk assessment. 

                                                      
1 As documented in Attachment C, the tailings will not be a source of metals loadings to the TSF after closure. 
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Chapman et al. (2000) reported no adverse effects on early life stages of trout at TDS concentrations as 

high as 2,000 mg/L. The same study reported NOAELs of 1,134 to 1,220 mg/L for chironomids. Stekoll 

et al. (2003) evaluated the effect of TDS on fertilization of different salmonids. The authors state that this 

is the most sensitive stage in TDS exposure. Although some salmonid species were affected by TDS 

concentrations as low as 250 mg/L, Dolly Varden char was the least sensitive species tested. The lowest 

observed effect concentration (LOEC) for Dolly Varden char was 1,875 mg/L. Based on these data, TDS 

was not retained for further analysis in the risk assessment. 

 

TSS has been retained for further analysis because of expected high levels of TSS in the LSL and the 

tailings discharge. In addition, pH is a COPEC because the reported pH levels are outside the 6.5–9.0 

range listed by USEPA in the National Recommended Water Quality Criteria (USEPA, 1999a). Based on 

screening of the water chemistry, aluminum, pH, and TSS were retained as COPECs. 

 

In addition to the decant water chemistry, aquatic receptors, especially benthic macroinvertebrates, have 

direct exposure to sediments, which in this case would be the deposited tailings. Table 3.2 lists the 

measured concentrations of chemicals in the 1996 and 1998 tailings (based on the Rescan 2000 work). 

Also shown in Table 3.2 are the measured concentrations of chemicals in the existing LSL sediments, as 

reported by Kline (2003b). Sediment samples from depths of 4 m (13 ft) and 15 m (49 ft) were analyzed. 

The Rescan (2000) report lists tailings concentrations from both an aqua regia and a triple-acid digest. 

The aqua regia digest is a dual-acid (hydrochloric and nitric) method that is more similar to the standard 

USEPA 3050/3051 digest method, which uses nitric acid, or nitric and hydrochloric acids. Because the 

aqua regia method is more comparable to the 1996 MW analysis and the LSL sediment analysis, these 

values were used in the risk assessment and are listed in Table 3.2. 

 

Also shown in Table 3.2 are a variety of risk-based screening values for freshwater sediment. The 

MacDonald et al. (2000) data are consensus-based values from a review of several different types of 

sediment quality guidelines. The threshold effect concentration (TEC) is the concentration at which effects 

are not expected to occur. The probable effect concentration (PEC) is the concentration at which effects are 

expected to occur more often than not. The same definitions hold for the interim sediment quality guideline 

(ISQG) and the probable effect level (PEL) from the Canadian Council of Ministers of the Environment 

(CCME). The ISQG is equivalent to the TEC, and the PEL is the same as the PEC. The final set of values 

is issued by the National Oceanic and Atmospheric Administration (NOAA). The TEL and PEL are 

defined in the same way as the MacDonald et al. (2000) and CCME (2002) values. The upper effects 

threshold (UET) is the lowest of the apparent effect thresholds (AETs) derived from bioassay testing. 
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Shading of cells in Table 3.2 indicates that the tailings concentrations exceed the shallow (4-m) or deep 

(15-m) sediment concentrations of those particular elements. As shown, barium, chromium, lead, 

molybdenum, nickel, strontium, and possibly thallium concentrations exceed the ambient concentrations 

of these elements in the LSL sediments. Values shown in boldface type in Table 3.2 exceed at least one 

sediment screening value. The concentrations of arsenic, chromium, and nickel in at least one of the 

analyzed tailings samples exceed a sediment screening value. Each of the elements that exceeds either 

background or a sediment screening value is further evaluated to see whether it should be further assessed 

as a COPEC. 

 

As noted in Table 3.2, one of the two tailings samples exceeds some of the sediment screening values for 

arsenic. The value of 8 mg/kg exceeds the ISQG and TEL values listed by the CCME and by NOAA, 

though it is below the corresponding PEL values and the consensus values in Macdonald et al. (2000). 

More important, the value is well below the 48–58 mg/kg concentrations measured in LSL sediments. 

Arsenic was therefore not retained as a COPEC. One of the measured barium concentrations in the 

tailings is within the values reported for the LSL sediments, though the MW (1996) value of 573 mg/kg is 

higher than the LSL sediment values. There are no sediment screening values for barium. Reported 

typical soil concentrations of barium at uncontaminated sites are between 84 and 960 mg/kg (Kabata-

Pendias, 2001). Given the range of barium concentrations recorded for the tailings (110–573 mg/kg), it is 

unclear whether they are elevated relative to existing concentrations in LSL sediments (189–264 mg/kg). 

However, because the concentrations in the tailings are similar to background soil values, barium was not 

retained as a COPEC. Chromium has been retained as a COPEC because the tailings concentrations 

exceed the LSL sediment values and the sediment screening values. For lead, one of the two tailings 

samples exceeds the LSL sediment values. The measured lead concentration of 25 mg/kg, however, is 

below all the sediment screening values. Lead was therefore not retained as a COPEC. There are no 

sediment screening values for molybdenum, and the measured molybdenum concentrations of 5 and 10 

mg/kg are slightly higher than the 4.55–4.6 mg/kg concentrations in the LSL sediments (Table 3.2). The 

measured concentrations, however, are at the low end of the range of 5–57 mg/kg that is typical of 

sediment concentrations in U.S. rivers (Eisler, 2000). Molybdenum was therefore not retained as a 

COPEC. One of the two nickel concentrations in the tailings exceeds the TEC and TEL values listed in 

Table 3.2, though the measured concentration of 28 mg/kg is less than the corresponding PEC and PEL 

values. This concentration is also essentially the same as the measured nickel values of 27.5–31.5 mg/kg 

in the LSL sediments. Nickel was not retained as a COPEC. The single measured strontium tailings 

concentration of 223 mg/kg exceeds the LSL sediment concentrations of 45.8–52.3. Reported typical soil 

concentrations at uncontaminated sites range from 17 to 675 mg/kg (Kabata-Pendias, 2001). Based on this 
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comparison, strontium was not retained as a COPEC. The only thallium measurement, < 10 mg/kg, is 

insufficient for comparisons with the LSL sediments because of a high detection limit. The low 

concentration of thallium in the decant water (Table 3.1), however, supports that the thallium 

concentrations in the tailings are low. Based on this, thallium was not retained as a COPEC. In summary, 

the only COPEC retained for further analysis, based on the comparison with background concentrations 

and sediment guidance values, is chromium. 

 
In addition to the above screening methods, concentrations of COPECs in the decant water were 

compared with criteria that are protective of livestock drinking water (Table 3.3). Although wildlife might 

have a different susceptibility than livestock, the protective criteria assume that livestock are exposed 100 

percent of the time. It is unlikely that larger terrestrial wildlife would use LSL as their sole water source. 

The concentrations of COPECs in the decant water (Table 3.3) are generally much lower than the 

livestock criteria and should therefore be protective of use by wildlife. 

 

Table 3.3 Comparison of Decant Water Chemistry with  
Livestock Drinking Water Criteria 

Parameter units min max meana CCME Livestockb 
Aluminum  µg/L 250 3,900 1,172 5,000 
Antimony µg/L <1 3.4 2.1 NA 
Arsenic  µg/L 0.491 <2 1.3 25 
Barium µg/L 62 <500 309 NA 
Beryllium µg/L <1 <1 1 100 
Cadmium µg/L 0.1 <0.2 0.16 80 
Chromium µg/L 0.07 <20 11.6 1,000* 
Cobalt µg/L    1,000 
Copper  µg/L 0.0925 <2 1.24 500 
Iron  µg/L <10 <50 32.2 10,000** 
Lead  µg/L <0.08 <2 1.27 100 
Manganese µg/L 1.2 88 45.2 10,000** 
Mercury  µg/L 0.00298 0.0309 0.013 3 
Molybdenum µg/L 74 <500 311.6 500 
Nickel  µg/L 3.55 <10 7.58 1,000 
Selenium µg/L 0.768 2.81 1.62 50 
Silver  µg/L <0.008 <0.05 0.027 NA 
Strontium µg/L    NA 
Thallium µg/L <1.0 <1.0 1 NA 
Vanadium µg/L    100 
Zinc  µg/L 3.8 75.7 18.1 50,000 
Ammonia µg/L 860 1,050 940 NA 
Nitrate  mg/L 4 5.6 4.6 100 
TDS  mg/L 470 1,160 825.5 3,000 
Sulfate mg/L 198 770 462 1,000 
NA = not available. 
a Calculated using the detection limit for below-detection analytical results. 

b Values are from CCME (2002) except those denoted with *, which are values from ANZECC (2000), or 
those with **,  which are values from DWAF (1996). 
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The bioaccumulation potentials of the COPECs were also screened. Though the water criteria values 

listed in Table 3.1 are for ambient water conditions and therefore incorporate the potential for 

bioaccumulation, the sediment criteria might not be protective of potential bioaccumulation (MacDonald 

et al., 2000). Work conducted to evaluate the placement of tailings in Lynn Canal assessed the 

bioaccumulation potential of the tailings (EVS, 1999a). These tests were conducted using the marine 

organisms Macoma nasuta (clam) and Nereis virens (polychaete). Results of the 28-day bioaccumulation 

tests are summarized in Table 3.4. The tests compared tissue concentrations of different COPECs in 

organisms maintained in the tailings and in Lynn Canal sediment. The organisms maintained in the 

tailings did not have greater accumulation of the COPECs, with a few exceptions. The exceptions are 

calcium, magnesium, manganese, and strontium for Macoma nasuta and mercury for Nereis virens. For 

all the COPECs that were higher for either organism, the increases were less than 1.5 times the control.  

 

Table 3.4  Summary of Bioaccumulation Tests 

  Macoma nasuta Nereis virens 

  
Tailings 

(T) 
Lynn 

Canal (S) Significancea 
Tailings 

(T) 
Lynn 

Canal (S) Significancea

Aluminum 1,060 1,600 S>T 841 1,690 NS 
Antimony 0.15 0.18 S>T 0.05 0.07 NS 
Arsenic 22.3 21.2 NS 17.4 16.9 NS 
Barium 10.9 37 S>T 7.07 24.3 NS 
Cadmium 0.73 0.71 NS 1.12 1.47 NS 
Calcium 8,400 6,080 T>S 3,510 3,140 NS 
Chromium 5 6 NS 5.54 5.04 NS 
Cobalt 6.22 7.24 S>T 0.8 1.46 NS 
Copper 138 132 NS 11 13.3 NS 
Iron 1,790 2,080 NS 1,830 2,310 NS 
Lead 6.48 6.86 NS 2.26 2.9 NS 
Lithium 1.32 2.16 S>T 0.88 2.1 NS 
Magnesium 9,590 9,570 T>S 6,580 7,390 NS 
Manganese 95.5 72.3 T>S 82 64.5 NS 
Mercury 0.515 0.6 NS 0.129 0.09 T>S 
Molybdenum 3.78 3.68 NS 4.59 3.64 NS 
Nickel 10.8 12.7 NS 2.94 3.4 NS 
Potassium 9,990 10,100 NS 17,000 16,600 NS 
Selenium 3 3 NS 1 1 NS 
Silver 0.8 0.82 NS 32,300 34,400 NS 
Sodium 57,400 56,300 NS 37 37.4 NS 
Strontium 112 96 T>S 0.22 0.28 NS 
Titanium 19 135 S>T 14.8 157 NS 
Uranium 0.39 0.52 S>T 0.83 1.05 NS 
Vanadium 7 9 NS 5.54 7.3 NS 
Zinc 369 366 NS 131 107 NS 
All values in  milligrams per kilogram (mg/kg) dry weight. 
a Denotes a significant (S) or nonsignificant (NS) difference as tested using Tukey's HSD and p<0.05.  



  FINAL 

  Tetra Tech, Inc. 
 C-35 December 2004 

 

This indicates that the concentrations of these elements would be increased by a factor of less than 1.5 

from background values, suggesting that there is a relatively low potential for bioaccumulation from the 

tailings. Magnesium and strontium had the lowest statistically significant increases (0.2 percent for 

magnesium and 17 percent for strontium). Though statistically significant, the increase in magnesium in 

Macoma nasuta tissues was inconsequential. Calcium has been found to be essentially nontoxic to aquatic 

life (Mount et al., 1997) and mammals (Underwood and Suttle, 2001), and therefore it poses a low risk of 

bioaccumulation. Though mercury and manganese can be problematic in terms of bioaccumulation, the 

low concentrations present in the tailings relative to background (Table 3.2), along with the results of the 

bioaccumulation tests, showing limited increases in tissue concentrations, indicate that there is a low risk 

from these elements in the tailings. 

 

In summary, the COPECs that were retained for further evaluation in the risk assessment under the worst-

case scenario during TSF operations are aluminum, chromium, pH, and TSS. All of these COPECs, 

except chromium, are a result of the water chemistry. TSS and pH are considered only for direct exposure 

by aquatic plants and animals because there is no food-chain transfer of these constituents. 
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4.0 RISK ANALYSIS 
 

The Risk Analysis phase combines the exposure assessment with the effects assessment. The exposure 

assessment predicts the concentrations of COPECs to which the different receptors would be exposed. 

The effects assessment evaluates the effects that could occur at different levels of exposure. 

 

4.1 Effects Assessment 
 
Two types of values were used in the effects assessment. Plants, fish, and aquatic invertebrates have 

direct exposure to sediment and water. For these exposures, the scientific literature was surveyed for 

concentrations in these media that result in no adverse effect and for concentrations that result in an 

effect. Higher-order birds and mammals also have direct exposure through ingestion of sediment and 

water. These exposures, which are part of their overall dietary exposure, were evaluated through 

comparison of exposure to dietary NOAELs and LOAELs for the COPECs. The NOAEL and LOAEL 

values for chronic exposures and sublethal toxicological endpoints relating to growth and reproduction for 

each COPEC are listed in Attachment A. Because pH and TSS are not bioaccumulative, dietary values are 

needed for only aluminum and chromium. Several TRVs for these two COPECs were identified for both 

bird and mammal dietary exposure to represent a range of potential effects. Identification of multiple 

TRVs allows for a more complete assessment of the potential for adverse effects. The sources of the 

TRVs are available databases and the general scientific literature. The specific references and values are 

listed in Attachment A. 

 

Based on the range of TRV values presented in Attachment A, an initial set of NOAEL and LOAEL 

values was selected to be used in the risk assessment. These values were selected to conservatively reflect 

the low end, typically the lowest reported value, of the available range of NOAEL and LOAEL values in 

the scientific literature. The selected values are listed in Table 4.1 in the column labeled Selected Value. 

For comparison purposes, TRV values from the Department of Energy’s (DOE) Savannah River Site 

(DOE-SRS, 1999) are listed as well. As shown, the aluminum TRV values selected for this risk 

assessment are similar to the DOE values, though the selected chromium TRV values are much lower. 

The DOE values for birds are based on the effects of chromium potassium sulfate rather than the lower 

effects reported for chrome alum (Attachment A). The mammalian values selected for this assessment are 

based on long-term studies of rats and mice. 
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Table 4.1 Selected Dietary TRV Values and Comparisons (mg/kg per day) 

 Selected Value DOE-SRSa 
COPEC Group NOAEL LOAEL NOAEL LOAEL 

Al Mammal 1.93 19.3 1.93 19.3
 Bird 109.7 1,097 110 1,100 

Cr Mammal 5.8 36 2,740 27,400 
 Bird 0.57 2.9 1.0 5.0 

a DOE-SRS (1999).  
 

In addition to the dietary TRVs, safe and toxic concentrations in water and sediment are needed to 

evaluate the potential risk from direct exposure to these media by plants, benthic macroinvertebrates, and 

fish. For these organisms, potential risk is assessed by comparing protective concentrations with predicted 

water and sediment concentrations. Though dietary exposure is also a potential exposure route, direct 

exposure is generally more significant because of the continual nature of exposure. In addition, the 

literature on dietary effects on lower organisms is very limited. The reported literature toxicity values for 

water and sediment are discussed in Attachment B. The values selected as protective, from the reported 

literature values, are listed in Table 4.2. The rationale for the selection of these values is provided in 

Attachment B. 

 

Table 4.2 Protective Water and Sediment Concentrations 
 ALUMINUM CHROMIUM 

Sediment Water Sediment Water 
Receptor mg/kg (dwa) mg/L mg/kg (dwa) mg/L 
Margin vegetation NVA  630  
Aquatic vegetation NVA 0.2 630 0.5 
Fish  0.075  0.2 
Macroinvertebrates NVA 1 133 0.06 
a Values are listed on a dry weight (dw) basis. 
The shaded cells indicate that this is not an exposure pathway for the receptor listed. 
NVA = no value available. 

 

The potential effects of pH and TSS are discussed in Section 4.3. 
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4.2 Exposure Assessment 
 

4.2.1 Receptors 
 
Based on the CSM (Figure 2.2) and the management goals presented in Section 2.4, representative species 

or biotic groups were identified for evaluation in the risk assessment. The identified species for each 

assessment endpoint are discussed below. 

 
 
Assessment Endpoint 1a: 
 

⇒ Creation of conditions conducive to the survival, growth, and reproduction of a 
viable population of Dolly Varden char in LSL.  

 
Representative species: Dolly Varden char 

 
Assessment Endpoint 1b: 
 

⇒ Creation of conditions conducive to the survival, growth, and reproduction of 
communities of vegetation and macroinvertebrates, and a population of three-spine 
sticklebacks, sufficient to support a viable Dolly Varden char fishery in LSL.  

 
Representative species: benthic macroinvertebrate (community) and aquatic vegetation. Potential risk was 

assessed based on the available information in the literature, rather than on specific macroinvertebrate and 

plant species. The evaluation of effects on the Dolly Varden char is assumed to represent potential effects 

on three-spine sticklebacks. Salmonids are generally considered to be more sensitive to environmental 

stress than are other fish species. 

 
Assessment Endpoint 2: 
 

⇒ Survival, growth, and reproduction of the site populations of herbivorous, 
invertivorous, and piscivorous waterfowl that may feed in LSL.  

 
Representative species: three different species, identified based on dietary composition. The selected 

species and general diet types are 

 Canada goose: primarily herbivorous 

 Common loon: primarily piscivorous 

 Spotted sandpiper: primarily invertivorous  

Spotted sandpipers are assumed to eat benthic macroinvertebrates along the shoreline of LSL. 
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Assessment Endpoint 3: 
 

⇒ Survival, growth, and reproduction of the site populations of grazing and browsing 
herbivores that may use LSL as a drinking water source and may feed on margin 
vegetation along LSL.  

 
Representative species: moose and snowshoe hare 

 
Assessment Endpoint 4: 
 

⇒ Survival, growth, and reproduction of the site populations of omnivores that may 
drink water and feed on food items affected by tailings placed in LSL.  

 
Representative species:  black bear 
 
Assessment Endpoint 5: 
 

⇒ Survival, growth, and reproduction of the populations of predators that may drink 
water and/or feed on food items affected by tailings placed in LSL.  

 
Representative species: wolf, river otter, and bald eagle 
 
Assessment Endpoint 1a alternative: 
 

⇒ Survival, growth, and reproduction of the population of Dolly Varden char that 
currently inhabit LSL.  

 
Representative species: Dolly Varden char 
 
Assessment Endpoint 1b alternative: 
 

⇒ Survival, growth, and reproduction of communities of vegetation and 
macroinvertebrates, and a population of three-spine sticklebacks, sufficient to 
support a viable Dolly Varden char fishery in LSL.  

 
Representative species: benthic macroinvertebrate (community) and aquatic vegetation. Potential risk was 

assessed using the available information in the literature, rather than specific macroinvertebrate and plant 

species. The evaluation of effects on the Dolly Varden char is assumed to represent potential effects on 

three-spine sticklebacks. Salmonids are generally considered to be more sensitive to environmental stress 

than are other fish species. 

4.2.2 Exposure Calculations 
 
Ingestion of food and abiotic media that might contain COPECs is the only significant route of exposure 

for avian and mammalian wildlife. Therefore, standard methodology (USEPA, 1997a) for estimating 

COPEC intake rates was used in conjunction with species-specific exposure parameters (e.g., food 
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ingestion rates and water ingestion rates) to calculate intake of COPECs. The following is the general 

equation for estimating intake: 

 

Intake =  [(FIR * Cfood* B) + (WIR*Cwater) + (SIR*Csoil/sediment*B)]*AUF 

 

where:  

 
Intake:  intake of COPEC (mg/kg body weight[BW]/day) 
FIR = daily food ingestion rate (kg/kg BW/day)(wet wight [wt] basis) 
WIR = daily water ingestion rate (L/kg BW/day) 
SIR = daily rate for incidental ingestion of soil or sediment (kg/kg BW/day) 
Cx= concentration of COPEC in food, soil/sediment, or water (mg/kg or mg/L) (wet wt basis) 
B = bioavailability (unitless) 
AUF = area use factor; the proportion of the daily intake obtained from the study area (unitless) 

 

When multiple food types (e.g., a mixture of fish and invertebrates) are included in a receptor’s diet, the 

term for intake from food expands to the following: 

 

Intakefood = [(FIRfood1 * Cfood1*B) + (FIRfood2 * Cfood2* B) + …]*AUF 

 

Receptor-specific values used in the risk assessment for the parameters BW, FIR, WIR, and SIR are 

presented in Table 4.3. To be conservative in the assessment, 100 percent bioavailability (B) and an AUF 

of 1.0 were assumed. Given the specifics of exposure to the TSF, ingestion of sediment was considered 

for all receptors, though soil ingestion is more likely for some of the terrestrial receptors. 

 

Because the FIR is on a wet weight basis, the COPEC concentration in food items is expressed on a wet 

weight basis. Incidental sediment ingestion, however, is expressed in the literature as a percentage of the 

dry weight diet. For this reason, the concentration of COPECs in ingested sediment is expressed on a dry 

weight basis in the exposure calculations. However, the percentage of sediment relative to the total diet 

was converted to be expressed as percent ingestion relative to the wet weight diet. For this conversion, it 

was assumed that, for sediment ingestion, the diet had 75 percent moisture and the sediment had 50 

percent moisture (USEPA, 1997b). 
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4.2.3 Bioaccumulation Factors and Exposure Point Concentration Derivation 
 
Because this risk assessment is predictive in nature, no actual measured concentrations of COPECs in the 

environment were considered in the assessment. As discussed in Section 3, there is information available 

to allow for the prediction of water and tailings chemistry, during both active tailings disposal and after 

closure of the facility. To predict the concentrations of the COPECs in other exposure media, such as 

dietary items, bioaccumulation factors (BAFs) for aluminum and chromium were compiled from the 

scientific literature. BAFs, which are also termed transfer factors, are unitless conversions factors, which 

are multiplied by the source concentration to predict the COPEC concentration in the receptor. The BAF 

values selected for use in the risk assessment are listed in Table 4.4. All the compiled literature values and 

a discussion of the selection of the values in Table 4.4 are provided in Attachment C. As noted in 

Attachment C, when multiple values were available, a value was selected to conservatively represent 

potential exposure. Typically, the highest reported transfer value was selected, which maximizes the 

potential exposure. For some transfers, no direct measures were available; in such cases, surrogate values 

were selected (see the discussion in Attachment C). 

 

Table 4.4 Selected Bioaccumulation Factors 
  BAF 

Source Receptor Al Cr 
Sediment Aquatic veg. 0.22 0.65 
Sediment Macroinvertebrates 0.04 0.1 
Sediment Margin veg. 0.016 0.65 
Sediment Woody veg. 0.016 0.22 
Water Aquatic veg. 0.56 695 
Water Fish 100 40 
Macroinvertebrates Fish 0.003 0.1 
Aquatic veg. Macroinvertebrates 0.04 0.1 
Vegetation Mammals/birds 0.011 0.06 

 

The exposure point concentrations (EPCs) are the concentrations of COPECs in media (i.e., water and 

sediment) and dietary items for each of the identified receptors. To be protective, conservative 

assumptions of concentrations were used. These conservative assumptions include using the maximum 

measured concentrations of COPECs in water and sediment. As will be discussed in Section 5, this is an 

especially conservative assumption for aluminum concentrations in water because the pH of the tailings 

(approximately 10) would be reduced to between 7 and 8 s.u. in LSL, which would result in precipitation 

of aluminum from the water column and significantly decrease the concentrations in the water of LSL. 

For transfer to dietary items, the transfer pathway that results in the highest tissue concentration was used. 
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As an example, COPECs can be transferred into fish when fish drink water or ingest macroinvertebrates. 

The highest of the predicted values was used as the dietary EPC for receptors that consume fish. Although 

this assumption is not necessarily realistic, it conservatively estimates potential exposure. The predicted 

EPCs for aluminum and chromium are listed in Table 4.5. The derivation of the EPC values is provided in 

Attachment C. 

 

Table 4.5 Exposure Point Concentrations 
Al Cr 

EPC mg/kga mg/kga 
Sediment 16,300 119 
Water (mg/L) 3.9 0.02 
Aquatic vegetation 359 7.7 
Aq. macroinvertebrates 163 3 
Fish 390 0.8 
Woody vegetation 78 7.8 
Margin vegetation 52.2 15.5 
Mammal/bird tissue 0.86 0.93 
a All values are expressed in wet weight except sediment, which 
is dry weight. 

 

4.3 Risk Analysis by COPEC 
 

The overall approach to assessing risk associated with the estimated exposures to the bioaccumulative 

COPECs (aluminum and chromium) is to compare estimates of exposure (e.g., rate of COPEC intake) 

with TRVs (NOAELs and LOAELs) using the Hazard Quotient (HQ) approach (USEPA, 1997c). An HQ 

value for each receptor–COPEC combination is calculated using the following equation: 

 

HQ = estimated exposure/TRV 

 

If the HQ is less than 1.0 (indicating the exposure concentration or dose is less than the TRV), adverse 

effects are considered unlikely. A screening-level HQ greater than 1.0 (indicating the exposure 

concentration or dose is equal to or greater than the TRV) does not automatically indicate unacceptable 

risk. It indicates that additional analyses are needed to more accurately assess the potential for adverse 

effects to occur (USEPA, 1992). The estimated risk is based on the spatial area represented by the 

exposure estimates, the specific adverse effects on which the TRVs are based, and the uncertainty 

associated with the exposure estimate. As used in risk assessments, the NOAEL value is considered to be 

protective of individual organisms, whereas the LOAEL value is considered protective of the receptor 

population (Oregon DEQ, 2000). As shown in Attachment A, there is a large degree of variability in 
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reported NOAEL and LOAEL values. Factors that influence the reported toxicity are the form of 

chemical tested and the exposure regime, including duration and exposure route. To minimize the 

uncertainty associated with the use of these values, the literature search focused on long-term (chronic or 

subchronic) exposures through food or drinking water. In addition, the point values used in calculating the 

HQ values were selected to conservatively reflect the available information. Typically, the lowest 

available value was used. 

 

For aquatic receptors, the EPCs in sediment and water were compared with effect levels from the 

literature. Potential risk to receptors was evaluated for (1) the worst-case condition, which is exposure to 

the tailings water prior to mixing and geochemically interacting with the LSL water; (2) operational 

water, or the predicted LSL water chemistry during operations; and (3) expected water quality after 

tailings disposal has ceased. 

4.3.1 Aluminum 
 
Aluminum is an abundant element in the earth’s crust. The toxicity of aluminum in water depends to a 

high degree on the pH conditions. In surface waters of a pH from about 5.5 to 8.5, aluminum is present 

primarily (90 percent of total) as gibbsite (AlOH3) and is relatively insoluble. It therefore has a lower 

bioavailability and toxicity than other forms. Concentrations of other monomeric forms are present in this 

pH range, but they represent a small fraction of the total amount of aluminum. At a pH of about 5.5, the 

solubility of gibbsite increases rapidly, such that within the narrow range of pH 5.5 to 5.0, gibbsite 

becomes the minor aluminum form replaced by ionic aluminum (Al3+). From pH 5.0 to about pH 4.0, 

ionic aluminum represents between 90 to 95 percent of the total aluminum fraction. Ionic aluminum is the 

more available and toxic form (USEPA, 1988). This reaction is affected by other water quality 

parameters, including the amount of dissolved organic matter, calcium, chlorides, and sodium. Although 

the tailings are alkaline (Table 3.1), the overall volume of discharge water relative to the overall water 

volume in LSL would be small and is not expected to significantly influence pH conditions in LSL. 

 

Aluminum toxicity to birds and mammals is generally limited because of the poor absorption of 

aluminum into the body. Potential target organs of aluminum toxicity are the lung, bone, and central 

nervous system (Klaassen, 2001). Potential risk to aquatic and terrestrial receptors is discussed for each of 

the three scenarios of water chemistry (worst-case, operations, and post-closure). 
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4.3.1.1 Worst-Case Water 

 
The water chemistry associated with the worst case is shown in Table 3.1. As indicated in the table, the 

maximum and mean aluminum concentrations exceed the State acute criterion, and the minimum value 

exceeds the chronic criterion (DEC, 2002). The mean and maximum concentrations also exceed the 

protective criteria (Table 4.2) for direct exposure to aquatic life. The predicted aluminum concentration in 

tailings water suggests that there is significant risk to the aquatic receptors from the worst-case water. 

Protective values for direct sediment exposure are not available in the literature, though the aluminum 

concentrations in the tailings are less than the background LSL sediments (Table 3.2), suggesting that 

there is a low risk potential for exposure to aluminum in sediments. 

 

The HQ values for terrestrial receptors are shown in Table 4.6. As indicated, all the HQ values, both 

NOAEL and LOAEL, for bald eagle, Canada goose, and common loon are less than 1, indicating de 

minimis risk to these receptors. As indicated in Table 4.6, for the worst-case water chemistry, the NOAEL 

HQ values for spotted sandpiper, snowshoe hare, moose, black bear, river otter, and wolf exceed 1, 

indicating that there might be risk to individual receptors. None of the LOAEL HQs exceed 1. Based on 

this very conservative screening evaluation, there might be risk to individual sandpipers and mammals, 

though there is a low risk potential to the overall populations.  The calculated HQ values include exposure 

to aluminum in water, sediment, and dietary sources. For all the receptors at potential risk, except otters, 

the exposure estimate is largely (>70 percent of the estimated dose) associated with sediment ingestion or 

aluminum uptake from sediment into aquatic plants and subsequent ingestion of vegetation (Attachment 

E). However, since the aluminum concentration in the tailings is less than the concentration in existing 

LSL sediments (Table 3.2), there would be no incremental increase in the risk from sediment to the 

terrestrial receptors. Potential risk would be further minimized by the placement of tailings at water 

depths of more than 9 feet (Figure 1.3), which would further limit exposure. The risk to otters is largely 

(98 percent) associated with aluminum concentrations in fish tissue. These concentrations result from the 

transfer of aluminum from water to the fish tissue. It is, however, important to note that this assessment 

assumes that the receptors are feeding exclusively at the TSF and are 100 percent exposed to the worst-

case water (i.e., this assessment assumes an area use factor of 1). A more realistic exposure scenario is 

discussed in Section 4.3.1.2. 
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Table 4.6 Aluminum HQ Comparisons 

Worst Case Operational Water 
Aluminum NOAEL LOAEL NOAEL LOAEL 
Canada goose 0.34 0.034 0.34 0.034 
Common loon 0.26 0.026 0.16 0.016 
Spotted sandpiper 1.61 0.16 1.61 0.16 
Bald eagle 0.47 0.047 0.2 0.02 
Snowshoe hare 2.8 0.28 2.6 0.26 
Moose 2.1 0.21 1.9 0.19 
Black bear 6.9 0.69 6.3 0.63 
River otter 9.7 1.0 0.6 0.1 
Wolf 3.1 0.31 3.0 0.3 
In the shaded cells, the HQ value exceeds 1. 

 

4.3.1.2 Operational Water 
 

As discussed in Section 4.6.5 of the Final SEIS, the total aluminum concentrations in the TSF will be 

consistent with background conclusions in East Fork Slate Creek and could be as high as 360 µg/L. This 

level is less than the acute criterion of 750 µg/L, but it exceeds the chronic value of 87 µg/L (Table 3.1) 

and is within the range currently observed in LSL (Table 2.1). This value also exceeds the protective 

criterion of 75 µg/L for fish and the protective concentration of 200 µg/L for aquatic plants (Table 4.2). It 

is important to note, however, that although the background conditions exceed the chronic criterion and 

protective concentration for fish, there are currently viable populations of Dolly Varden char and 

sticklebacks, indicating that these values might be overly conservative. The observation that these values 

might be too conservative is in agreement with USEPA’s (2002) recognition that many high-quality 

waters have aluminum concentrations that exceed the chronic value of 87 µg/L. 

 

As discussed in Section 4.3.1.1, for the worst-case water, terrestrial receptors would most often be 

exposed to aluminum in sediment. As shown in Figure 1.3, the tailings would be placed at a depth of at 

least 9 feet, thereby essentially eliminating the sediment exposure pathway for spotted sandpipers and 

terrestrial herbivores. The only exception is the exposure risk to river otters, which have primary exposure 

from fish ingestion. As indicated in Table 4.6, the predicted risk for otters is significantly less in the 

operational water conditions than in the worst-case water, with the NOAEL HQ value equal to 1 and the 

LOAEL HQ value equal to 0.1. There is low risk to otters as assessed using the aluminum concentrations 

in the operations water. 
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4.3.1.3 Post-Closure Water 

 
During processing of the Kensington ore, rock would be ground and subjected to flotation in a moderate 

to strongly alkaline process. Sulfide minerals would be removed by flotation, leaving trace concentrations 

of metal-bearing sulfides, metal oxides, and metal sulfate or carbonate salts. The salts would dissolve 

readily into the process water, and thus they would primarily be removed during operational placement of 

the tailings and mixing of the process water into the lake. Oxidation of any sulfide minerals that might 

remain would be virtually eliminated through subaqueous placement of the tailings. Any further release of 

metals and other trace elements would thus be minimal because salt dissolution would already have 

occurred and further oxidation would not occur because of low-oxygen conditions at the bottom of the 

TSF. The flux of metals from tailings placed in subaqueous settings is typically from the overlying water 

column into the reducing sediments, where metals are sequestered as sulfide precipitates (MEND, 1989). 

Local variations appear to be related to changes in the organic content of the sediment. Post-closure 

deposition of natural sediments over the tailings would further isolate them from the water column. These 

characteristics have been documented in natural lakes with deposits of tailings with considerably higher 

concentrations of sulfide and metals than those predicted for Kensington; for example, at Buttle Lake in 

British Columbia (Rescan, 1990). 

 
The Rescan (2000) reactivity tests, which were designed to evaluate the short-term and long-term 

reactivity of the deposited tailings, are in agreement with the MEND (1989) and Rescan (1990) work. The 

reactivity tests indicate that leaching of aluminum from the tailings to overlying water rapidly decreases 

over time. Although these studies were carried out in seawater, similar results are expected in fresh water 

because of the same low oxidative conditions and associated minimal constituent dissolution. The Rescan 

work reported that the aluminum flux dropped from 26 mg/m2 per day within the first 24 hours to 0.5 

mg/m2 per day after 60 days, or a net reduction in flux of 98 percent. Due to the low net flux and the 

flow-through nature of the closed TSF, aluminum concentrations after closure are expected to essentially 

mimic the ambient conditions currently present in the water of the lake. 

4.3.2 Chromium 
 
Like aluminum, chromium is a common element on earth. The two most common forms are hexavalent 

(Cr+6) and trivalent (Cr+3). The trivalent form is an essential element and is considered much less toxic 

than the hexavalent form (Eisler, 2000). The chromium released to the TSF from the milling process 

would be in the trivalent form, and because the subaqueous disposal would create a low oxidation 

potential, it would likely remain in the reduced form. Oxidation of chromium is unlikely because of the 

low-oxygen conditions present in water, relative to surface air exposures. 
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While both Cr+6 and Cr+3 are toxic to aquatic organisms, toxicity occurs at much lower concentrations of 

the hexavalent form. A similar pattern is observed in birds and mammals, in which the hexavalent form is 

associated with respiratory and skin toxicity and the trivalent form is considered essentially nontoxic 

(Eisler, 2000). 

4.3.2.1 Worst-Case Water  

 
The maximum detected water concentration of 3.6 µg/L is less than the lowest protective concentration of 

60 µg/L (Table 4.2) and is much less than the chronic criterion of 136 µg/L (Table 3.1). In addition, the 

highest tailings concentration of 119 mg/kg is less than the protective sediment concentration of 630 

mg/kg for plants and 133 mg/kg for macroinvertebrates (Table 4.2). These comparisons indicate low 

potential risk to aquatic life from the worst-case conditions projected in the TSF. 

 

The HQ values for chromium exposure to terrestrial receptors are shown in Table 4.7. All the HQ values, 

both NOAEL and LOAEL, for all the receptors, except spotted sandpiper, are less than 1, indicating de 

minimis risk to these receptors. As indicated in Table 4.7, for the worst-case water chemistry, the NOAEL 

HQ value for spotted sandpiper exceeds 1, though the LOAEL HQ is less than 1. Based on this very 

conservative screening evaluation, there might be risk to individual sandpipers, though there is low risk 

potential to the overall population of sandpipers. Sediment ingestion is the pathway of 83 percent of the 

overall exposure to sandpipers. However, it is important to note that this assessment assumes that 

sandpipers are feeding exclusively at the TSF and are 100 percent exposed to the worst-case water and 

sediment. Overall, it is expected that sandpipers would have low exposure to the emplaced tailings 

because the tailings would be placed at depths of at least 9 feet of water (Figure 1.3). 

 
Table 4.7  Chromium HQ Comparisons 

 Worst-case 
Chromium NOAEL LOAEL 

Canada goose 0.77 0.15 
Common loon 0.29 0.06 
Spotted sandpiper 2.83 0.56 
Bald eagle 0.43 0.08 
Snowshoe hare 0.07 0.01 
Moose 0.02 0.004 
Black bear 0.07 0.01 
River otter 0.007 0.001 
Wolf 0.01 0.002 
In the shaded cells, the HQ value exceeds 1. 
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4.3.3.2 Operational Water 

 
Given the de minimis risk posed to all the receptors except sandpipers, in the worst-case conditions, there 

is essentially no risk posed by chromium during TSF operations. The sole potential exception is to 

receptors that have a high degree of sediment ingestion, such as sandpipers. This risk, however, would be 

largely ameliorated because tailings would be placed in deeper portions of LSL (Figure 1.3). 

4.3.2.3 Post-Closure Water 

 
The Rescan (2000) reactivity tests, which were designed to evaluate the short-term and long-term 

reactivity of the deposited tailings, indicate that chromium had a negative flux to the overlying water. 

Essentially this means that there was no mobility of chromium from the tailings into the water. Although 

these studies were carried out in seawater, the results are applicable to the freshwater TSF system as well. 

As indicated by the worst-case water evaluation, chromium concentrations in the tailings water would 

pose low risk potential to aquatic and terrestrial receptors. There would be possible risk to terrestrial 

receptors that consume significant amounts of tailings through sediment ingestion. However, because of 

the depth of tailings placement, this exposure pathway is unlikely. In addition, any exposure to sediment 

would decrease over time as upstream sediments and inputs of organic matter would ultimately bury the 

tailings. 

4.3.3 pH 

 
Only direct exposure of aquatic receptors to water is considered an issue for pH in the ERA. In general, 

the scientific literature on pH is concerned with low-pH conditions rather than high-pH conditions. As a 

result of the milling process, the tailings decant water has high pH levels (Table 3.1). The Gold Book 

(USEPA, 1986) lists a pH range of 6.5 to 9.0 for aquatic life, though there is no support provided for the 

upper value of 9.0. McKean and Nagpal (1991) report that a high pH (>9.5) can disrupt ammonia 

excretion across the gill epithelium and that a pH of more than 10.2 results in salmonid mortality. 

4.3.3.1 Worst-Case Water 

 
The decant water has a pH of approximately 10, which is above the protective concentration pH range of 

approximately 6–9 for aquatic life. Although a pH of 10 would likely pose a risk to aquatic biota in the 

TSF, elevated pH levels are expected to occur only in the immediate vicinity of the tailings pipe outfall 

and perhaps in the pore water of small spatial areas around the outfall. The LSL volume of at least 1.4  x 
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108 gallons would be orders of magnitude greater than the projected daily tailings input of 2.1 x 105 

gallons per day (148 gallons per minute [gpm]).  

4.3.3.2 Operational Water 

 
The calculated pH of the mixed operational water is 7.8 s.u. This calculation is based on (1) a monthly 

time step, (2) 6 million gallons of process water, (3) 140 million gallons of water in the TSF, and (4) an 

open system where CO2 gas is able to degas (pCO2 = -3.5). The pH would be somewhat lower at depth 

(pH = 6.7), where gas exchange with the atmosphere is not efficient (pCO2 = -2.5). For the mixing 

calculation, the 1998 CMRI/MW analytical results for cycle 5 were used because this sample had average 

flow conditions and it represents typical chemistry conditions. In general, high-pH conditions would be 

limited to a very small spatial area in the TSF (e.g., the immediate vicinity of the tailings discharge) near 

the outfall. Fish have avoidance mechanisms, which would likely preclude their occurrence in the isolated 

areas where the pH conditions might be toxic (West et al., 1997). 

4.3.3.3 Post-Closure Water 

 
The pH conditions in the TSF after closure are expected to mimic the pre-TSF conditions in LSL. As 

discussed in the Rescan (2000) report, the tailings have relatively low sulfide levels (~0.02 percent) and 

when placed into a low-oxygen environment, such as subaqueous disposal, there is a low potential for 

generation of hydrogen ions and associated acid conditions. Based on these conditions, pH is not expected 

to be a long-term source of risk to aquatic receptors in the TSF. 

4.3.4 Total Suspended Solids 
 
There are two potential impacts from the generation of TSS during operation of the TSF. The first 

potential impact is from the TSS levels in the water column. The second potential impact results from 

deposition of the tailings. The deposited material would alter the physical habitat on the bottom of LSL 

and would bury macroinvertebrates and plants. There are no potential risks to terrestrial receptors from 

TSS. 

 

There is an extensive literature base on the potential impacts of sedimentation and TSS concentrations in 

the water column. Overall, the literature indicates that salmonids are the most sensitive group of aquatic 

receptors and are therefore the primary focus of the majority of research conducted. Attachment D 

summarizes the available information and data on TSS and sediment effects, as well as the potential 
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recovery time for fish and macroinvertebrate communities. Potential risk from TSS levels in the water 

column are discussed in this section. 

 

Although TSS in the water column represents a potential stressor during operations, the impacts from 

habitat alteration due to burial of bottom habitat is the greater concern after cessation of tailings 

placement. The potential impacts and recovery are discussed in Section 5. 

4.3.4.1 Operational Conditions 

 
In addition to serving as a storage reservoir for the tailings, the TSF is also designed to serve as a settling 

pond for the deposited tails. Based on the review provided in Attachment D, salmonids (e.g., Dolly 

Varden char) are expected to be the most sensitive receptors to TSS concentrations in the TSF. Salmonid 

sensitivity to TSS depends on the life stage; eggs and alevin are the most sensitive stages. Table 4.8 

summarizes acceptable and problematic TSS concentrations for the periods when sensitive life stages are 

present (spawning) and not present (non-spawning). The derivation of this summary table, outlined in 

Attachment D, is based on a review of the available literature on sediment effects on different life stages 

of salmonids. The values in Table 4.8 are for suspended concentrations and do not take into account the 

impact of sedimentation on habitat. The acceptable values are conservative, protective concentrations. 

The values listed as problematic are concentrations that are reported to result in negative impacts on 

salmonids. 

 
 

Table 4.8 Summary of Protective TSS Levels 
 Spawning Non-Spawning 
 

Duration 
Acceptable 

(mg/L) 
Problematic 

(mg/L) 
Acceptable 

(mg/L) 
Problematic 

(mg/L) 
0–12 hours 65 230 500 >1,700 

13–96 hours 22 143 500 >750 
~1 week <23 143 200 >750 
>2 weeks <23 >23 100 >300 

 

As indicated in Table 4.8, relatively low concentrations can be detrimental to sensitive life stages over 

longer periods of exposure. When not spawning, salmonids are less sensitive to TSS and can tolerate 

concentrations above 500 mg/L for up to a week. As indicated in Tetra Tech (2004), TSS levels in LSL 

could be as high as 660 mg/L. There is, therefore, risk to aquatic life during operations from TSS.  
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4.3.4.2 Post-Closure Conditions 

 
As discussed in planning documents, tailings would be placed in a manner that would ensure sufficient 

water depth to prevent their remobilization (Earthworks, 2002). Modeling further shows that tailings will 

not resuspend after closure (TetraTech, 2003). Though these steps are expected to prevent the creation of 

elevated TSS levels in LSL after tailings cease to be deposited in the lake, the longer-term potential 

impact is from the deposited materials altering the lake bottom composition and burying the existing 

habitat. It is important to note, however, that tailings would be placed in the deeper portion of the TSF. 

Much of the bottom habitat that would be buried is unproductive because of limited light penetration. 

Further evaluation of habitat alteration and projected recovery time from sedimentation (i.e., tailings 

deposition) are discussed in Section 5. 
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5.0 RISK CHARACTERIZATION 
 

The purpose of the Risk Characterization is to integrate information from the risk analysis in Section 4 to 

describe risks for each of the assessment endpoints defined in Section 2.4. The risk analysis used 

conservative assumptions of effects and exposure to minimize the possibility of underestimating the risk 

potential. Risk is characterized for both chemical (Al, pH, and Cr) and physical (TSS/sedimentation) 

stressors. 

 

5.1 Chemical Stressors 
 

The screening evaluation of the worst-case water and sediment conditions in Section 3 showed that 

aluminum, chromium, and pH needed to be studied as COPECs in the risk analysis. Aluminum and pH 

were identified based on levels observed in the decant water from initial tailings analyses conducted in 

1996 and 1998 (Table 3.1). Chromium was identified as a COPEC because of sediment concentrations 

exceeding both the existing background concentrations and sediment screening values (Table 3.2). 

Though direct exposure to all three COPECs was considered for aquatic receptors, only exposure to 

aluminum and chromium was considered for terrestrial receptors because pH is a measure of hydrogen 

ion concentration and therefore cannot, in and of itself, be bioaccumulated. 

 

The risk characterization of chemical stressors is summarized in Table 5.1. The comparison of aluminum 

concentrations in the water associated with the tailings (mean = 1,172 µg/L; range = 250–3,900 µg/L) 

shows potential risk to aquatic plants, macroinvertebrates, and fish during operations near the outfall of 

the tailings slurry line. The effects assessment indicated that fish are the most sensitive group (Table 4.2). 

Though protective sediment concentrations of aluminum were not found in the review of the scientific 

literature, the aluminum concentration in the tailings is less than the background conditions in the LSL 

sediment (Table 3.2), indicating that the tailings themselves would likely pose a low risk to the aquatic 

community. Outside the immediate vicinity of the tailings outfall, the predicted operational aluminum 

concentrations in the water of the TSF (60 to 360 µg/L) exceed the chronic criterion of 87 µg/L and the 

safe level of 75 µg/L for fish but are similar to the existing aluminum concentrations in LSL (Table 2.1). 

This is largely because of the decrease in pH (from 10 to less than 8) that would result in aluminum 

precipitation and, therefore, water concentrations similar to the existing values. Based on this comparison, 

the operational water concentrations of aluminum would likely pose a low risk to aquatic life. The leach 

testing conducted on the tailings (Rescan, 2000) indicates that there is very little flux of aluminum from 

the tailings into overlying water after 60 days. Based on the operational and leach data, it is expected that 
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the concentration of aluminum in the closed TSF would closely approximate the pre-mining conditions 

and therefore pose low risk to aquatic life. The finding of low risk to aquatic life from chemical stressors 

is also largely supported by the different bioassay tests conducted with marine organisms (EVS, 1999a, 

1999b; Kline, 1998), which generally found growth and survival of macroinvertebrates in tailings similar 

to growth and survival in natural sediments. These results are discussed in more detail in Section 5.2.2. 

Although many of the bioassay tests indicate that macroinvertebrate colonization and survival in tailings 

is possible, as discussed in Section 5.2.2, there are noted differences across the species and endpoints 

evaluated. 

 

The risk analysis of the terrestrial assessment endpoints indicated a potential risk to individual sandpipers, 

hares, moose, bears, otters, and wolves (due to NOAEL HQ>1) from aluminum. However, the risk to all 

the terrestrial receptors, except otters, would be associated with sediment exposure (Attachment E). 

Nonetheless, aluminum concentrations in tailings would be less than those in the existing LSL sediments, 

and as shown in Figure 1.3 and discussed in Section 5.2.1, the tailings would be placed in a manner that 

would minimize, if not eliminate, direct exposure to tailings by terrestrial receptors. Based on this 

comparison, there would be no increased risk to these receptors from aluminum concentrations in the 

sediment. The comparison of exposure to LOAEL values shows a potential for minimal risk as all HQ 

values are less than 1.0 (the value for otters is 0.98). The greatest potential risk is for otters (HQ = 0.98) 

and is associated with aluminum concentrations in fish, and the exposure assumptions are that otters eat 

fish only from LSL that are living in the worst-case water. The worst-case water conditions, however, 

would occur only in the immediate vicinity of the tailings outfall and in some isolated pore waters in 

recently emplaced tailings. Based on the more realistic operational water quality, or the water quality after 

mixing and geochemical interactions between the tailings slurry and the LSL waters, operational water 

poses a low risk to otters. The NOAEL HQ for otters under the operating water conditions (Table 4.6) is 

1, indicating a low potential risk to individual otters. The leach testing conducted on the tailings (Rescan, 

2000) indicates very little flux of aluminum from the tailings into overlying water after 60 days. Based on 

the operational and leach data, it is expected that the concentration of aluminum in the closed TSF would 

closely approximate the pre-mining conditions and therefore pose low risk to all the terrestrial receptors. 

 

As indicated in Table 5.1, chromium would generally pose a low risk to all the assessment endpoints, 

both aquatic and terrestrial. Under the worst-case water quality at the tailings outfall, the predicted 

concentration of chromium (Table 3.1) would be below the water quality criteria and the protective values 

for aquatic life found in the literature (Table 4.2), established in the effects assessment in Section 4.1. 

This indicates a low risk to the aquatic community from chromium in water under even the worst-case  
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scenario. Chromium concentrations in the tailings (39–119 mg/kg) would be higher than the baseline LSL 

sediment levels (Table 3.2) but less than the protective sediment concentrations of 133–630 mg/kg (Table 

4.2). The toxicity of chromium depends to a large extent on its chemical form, with the reduced trivalent 

(Cr+3) form having a much lower toxicity than the oxidized Cr+6 form. The chromium released with the 

tailings would be in the reduced form and, because of subaqueous disposal and low oxygen conditions, 

would not be oxidized to the more toxic hexavalent form. Overall, there would be a low potential risk to 

aquatic life from chromium. As discussed above with respect to aluminum, this conclusion is consistent 

with the results of the different bioassay tests conducted with marine organisms (EVS, 1999a, 1999b; 

Kline, 1998), which generally found growth and survival of macroinvertebrates in tailings similar to 

growth and survival in natural sediments. These results are discussed in more detail in Section 5.2.2. 

 

Even under the assumed worst-case conditions, chromium poses a low risk to all the terrestrial assessment 

endpoints except invertivorous waterfowl, as evaluated for the representative species, spotted sandpiper. 

The NOAEL HQ of 2.83 for sandpipers exceeded the risk threshold of 1, though the LOAEL HQ of 0.56 

is less than 1. Over 80 percent of sandpiper’s exposure is due to sediment ingestion. These results indicate 

some potential risk to individual invertivores; however, because the LOAEL HQ is less than 1, there is 

low risk from chromium to the overall populations. In addition, given the placement of the tailings in the 

deeper parts of the TSF (Figure 1.3), it is unlikely that shorebirds or waterfowl would have significant 

exposure to the tailings (i.e., sediment ingestion). The Rescan (2000) leach tests indicate that there is 

essentially no mobility of chromium from the tailings to the overlying water. Based on the low risk posed 

under the worst-case conditions and the lack of chromium mobility, there is a low risk potential to 

terrestrial or aquatic biota from chromium after closure of the TSF. 

 

The final chemical COPEC identified in the screening evaluation (Section 3) is pH. As previously 

discussed, pH effects are essentially limited to direct exposure to aquatic life. Because the milling process 

requires elevated pH conditions, the decant water associated with the tailings is projected to have a pH of 

around 10 (Table 3.1). The scientific literature reports that pH values above 9.5 can affect ammonia 

processing by fish, and that even higher (~10) pH values can result in salmonid mortality. According to 

the literature review, fish are likely the most sensitive aquatic receptors. Though the pH conditions in the 

immediate vicinity of the tailings outfall could be harmful to fish, the relatively low volume of water in 

the tailings slurry would rapidly intermix with the much larger volume of LSL water, resulting in a pH of 

approximately 7.8, which is within the existing LSL range of 7.1–8.1 s.u. (Table 2.1).  
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It is expected that fish in the TSF would use their avoidance mechanisms to avoid the limited areas of 

elevated pH during operation of the TSF. The pH conditions after closure of the TSF should also pose a 

low risk. Based on the geology of the tailings (e.g., low sulfide) and the low oxygen conditions in the 

TSF, it is unlikely that the tailings would create acid conditions and therefore alter the generally neutral 

pH conditions of LSL (MEND, 1989; Rescan, 2000). 

 

5.2 Physical Stressors 
 
The generation of elevated TSS levels and the deposition of tailings (i.e., sedimentation) are possible 

stressors to the aquatic receptors in the TSF. Sedimentation and TSS can have both direct effects, 

primarily from exposure to TSS in the water column, and indirect effects, due to habitat alteration. 

5.2.1 Direct Effects 
 
As discussed in Section 4.3.4, fish, particularly salmonids, are the most sensitive aquatic receptors to TSS 

in the water column. In addition, the early life stages (eggs and alevin) have the greatest sensitivity; adult 

salmonids have fairly high tolerance levels (Attachment D; Table 4.8). As indicated in Table 4.8, adult 

salmonids can likely tolerate chronic TSS concentrations of 100 mg/L or greater. Short-term (acute) 

exposures of up to 1,700 mg/L should be tolerated by adult Dolly Varden char. Early life stages of 

salmonids are much more sensitive than adults. Because TSS levels as high as 660 mg/L are predicted, 

there would be risk to fish populations during operations. Potential impacts due to TSS levels are an issue 

only during the period of active tailings disposal because water levels are projected to be of sufficient 

depth after closure of the TSF to prevent remobilization of the tailings from wave erosion (Earthworks, 

2002; Figure 1.3).   

5.2.2 Indirect Effects 
 
Indirect effects of tailings placement are largely associated with changes in habitat. Though certain 

aspects of tailings placement, such as burial of habitat by the tailings, can be considered a direct effect, 

they are included in this discussion as part of the overall changes in habitat that result from the placement 

of tailings. Habitat changes are relevant to Management Goal 1 and the associated endpoints (Table 2.2). 

As discussed in Section 5.1, the projected chemical risks associated with the tailings are generally limited, 

primarily because of rather low concentrations of potentially toxic constituents in the tailings. For 

juvenile and adult char, there would be a greater likelihood of impacts from deposited tailings material 

than from TSS. The largest potential effect of sedimentation on char would be the displacement of 

potential spawning habitat in the shallow parts of the lake due to burial by tailings and alterations of the 
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forage base, primarily through habitat alteration and burial of aquatic vegetation and macroinvertebrates. 

The emplaced tailings would essentially cover the entire existing habitat in LSL (Figure 1.3). Much of the 

covered area, however, would be the deeper parts of LSL. The deeper parts are largely unproductive 

because of limited light, whereas the shallower areas (littoral zone) are more productive (Kline, 2001). 

Though the existing productive habitat would also be covered, the larger lake created as a result would 

have a greater photic zone, which could increase the overall productivity of LSL. The potential productive 

zones are discussed in greater detail below. 

 

The dam construction and the placement of tailings in the lake would raise the current water level of the 

lake from 650 feet to approximately 737 feet and inundate what is currently shoreline habitat (Figures 1.1 

and 1.2). The placement of tailings would also raise the existing level of the lake bottom (Figure 1.3). The 

sequential placement of tailings would therefore ultimately cover the existing deep and shallow lake 

bottom habitat, as well as inundate existing upland and stream habitats. Approximately 1,110 to 1,300 

feet of stream habitat in the lower reach of Slate Creek between USL and LSL would be flooded and 

become part of LSL as water levels rose with the addition of tailings. The existing spawning gravels that, 

at closure, occur in the shallow areas of LSL would also be covered by tailings (Figure 1.3). It is expected 

that, at closure, the margins of LSL would have native substrate not covered by tailings (Figures 1.3). It is 

not known whether the upland areas that would be flooded would have suitable gravel substrate at an 

appropriate water depth (<8 inches) to allow for spawning. The final reclamation plan for the TSF needs 

to address the potential loss of spawning areas for the char and the ability to recreate this habitat. Ongoing 

monitoring during operations in USL would serve to better define spawning conditions in and around the 

lakes. These data will be used to further define the reclamation plan. 

 

Sediment sampling conducted during June 2000 and August 2001 showed that a variety of benthic 

invertebrate species exist at a depth of 4 m (13 ft), whereas samples collected at 12-15m (40-50 ft) were 

nearly devoid of benthic invertebrates (Table 5.2). The depth limit of rooted plants and benthic 

invertebrates in lakes often corresponds to a threshold of 1 percent surface light penetration, which is 

twice the Secchi depth. This threshold is reached at 26 feet in LSL and has been used in past memos and 

reports to delineate benthic productivity. More recent and sophisticated light penetration profiles 

conducted in August 2003 (Earthworks, 2003) revealed that the depth of 1 percent light penetration is 

only 13 feet, which is consistent with observations of rooted plants in LSL; however, 26 feet is used as a 

conservative estimate of the maximum depth of a diverse benthic invertebrate population. The maximum 

potential depth of benthic invertebrate colonization in the TSF at closure was assumed to be the same as 

that in the existing lake. Based on this cutoff, the areas of potential rooted plant growth (0–13 ft) and 
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benthic invertebrate colonization in natural sediment and tailings (0–26 ft) were calculated for the existing 

LSL and the nearly flat-bottomed tailings impoundment (Figure 1.2 and Table 5.3). 

 
Table 5.2 Summary of Benthic Macroinvertebrate Data from Lower Slate Lake 

  4 Meters (13 Feet) 15 Meters (49 Feet) 
Common Names Taxon June 2000 August 2001 June 2000 August 2001 

Midges Chironomidae 86 141 1 3 
Aquatic earthworms Oligochaeta 22 3 0 0 
Clams/mussels Bivalvia 14 21 0 0 
Scuds/sideswimmers Amphipoda 0 7 0 0 
Roundworms Nematoda 0 6 0 0 
Mites Trombidiformes 1 4 0 1 
Flies Diptera (other than 

chironomids) 
0 3 0 0 

Beetles Coleoptera 0 1 0 0 
Caddisflies Trichoptera 0 1 0 0 
Total Abundance  123 187 1 4 
Number of Taxa  19 23 1 2 
Data were pooled from three replicate grab samples at each depth for each year (number/3 x 2.4 L). A 15 cm x 15 cm Ponar Grab (2.4-L 
volume) sampler was used. Number of taxa includes data for the lowest practical level of taxonomic resolution. 
 
Table 5.3 Zonation of Lower Slate Lake and the Tailings Impoundment Based on Water 

Surface Area Overlying Bottom Types 
Tailings Impoundment Acreage 

Bottom type 
Water 

Depth (ft) 

Lower Slate 
Lake Acreage 

(natural 
sediment) 

Natural 
Sediment Tailingsb 

Impoundment 
Total 

Rooted plants ≤ 13 6.3 6.3 0 6.3 
Benthic invertebratesa ≤ 26 11.3 11.3 2 13.3 
Unproductive >26 9.0 0 43.2 43.2 
Total  20.3 11.3 45.2 56.5 
a This acreage includes the zone of productivity for rooted plants. 
b Due to uncertainties with habitability, the area overlain with tailings might not support macroinvertebrates (see text discussion). 
 
 

After closure, the area of submerged natural sediment in the impoundment that receives sufficient 

sunlight for photosynthesis would be at least equivalent to the existing conditions in LSL (6.3 acres). 

Studies would be conducted during operation to determine whether amendments would be required to 

accelerate plant colonization in tailings. It might be revealed, however, that the productivity of tailings is 

sufficient and that amendments could result in overproduction of plants and in seasonal anoxia. 

 

As indicated in Table 5.3, the acreage of productive bottom habitat not covered by tailings at closure 

(11.3 acres), would be equal to the existing acreage. To achieve the same productive acreage not covered 

by tailings, the Plan of Operations specifies that tailings placement be limited to the bottom area that is 

covered by 9 feet or more of water (Figure 1.3). Another 2 acres of bottom habitat covered by tailings 
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would have sufficient light penetration for macroinvertebrates (Figure 1.3). Even if there were limitations 

to the short-term habitability of the tailings, even marginal colonization in tailings could result in a 

benthic population in the impoundment more substantial than that in the existing lake. The potential for 

habitability is discussed in greater detail below. 

 

Habitability tests were conducted on Kensington mine tailings using marine organisms (EVS, 1999a, 

1999b; Kline, 1998) and freshwater organisms (AscI, 2000a; 2000b). In all tests, the results of the mine 

tailings studies were compared with those conducted on natural sediments. Tests with marine organisms 

generally indicated good recovery potential and low toxicity, while test results with freshwater organisms 

were mixed (Figure 5.1 and Table 5.4). The marine investigations consisted of both laboratory testing 

(EVS, 1999a, 1999b) and in situ testing (Kline, 1998). Test organisms used in the laboratory study 

consisted of marine amphipods (Ampelisca abdita and Rhepoxinius abronius), polychaete worms (Nereis 

arenaceodentata and Nereis virens), and a bivalve mollusk (Macoma nasuta). The amphipods were tested 

for survival, avoidance, and reburial; the other organisms were tested only for survival. The tests that used 

Ampelisca abdita, however, failed to meet the control validity criteria and are not included in the 

summary shown in Figure 5.1 and Table 5.4. Although the Ampelisca abdita results are not included in 

the summary, it is important to note that there was lower survival in the tailings as compared to the Lynn 

Canal and control sediments. 

 

In Kline’s (1998) in situ study, trays containing defaunated marine sediment, serving as a reference, and 

trays of tailings from the proposed Kensington mine were placed at a depth of 21 m on the floor of Auke 

Bay to allow colonization via settlement from the water column. Trays of reference sediment and tailings, 

and cores of ambient sediment, were collected 9, 17, and 22 months after placement. Differences between 

the reference sediment and tailings assemblages were generally insignificant, including total abundance, 

total biomass, number of taxa, average size of individuals, numerically dominant taxa, abundance by 

ecological guilds, and overall community composition (Figure 5.1 and Table 5.4). 

 

As shown in Table 5.4, some of the results in the tailings are lower (poorer) than those in the native 

marine sediments, while some are essentially the same as or higher (better) than those in the marine 

sediments. The overall comparison of the different studies is provided in Figure 5.1, which shows that 

most of the marine tests resulted in comparable results in tailings and sediment. 

 

Table 5.4 provides information for each test number shown in Figure 5.1. Values greater than 1 indicate a 

higher value for a favorable response in tailings (e.g., Test 19, 100 percent polychaete survival in tailings  
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versus 70 percent survival in Lynn Canal sediment, 100/70 = 1.43). Values less than 1 indicate a lower 

value for a favorable response in tailings (e.g., Test 23, 602 eggs per midge female in tailings versus 772 

eggs per female in shallow LSL sediment, 602/772 = 0.78). 

 

 
Figure 5.1 Responses of Test Organisms to Kensington Tailings Relative to 

Concurrently Tested Natural Sediment. 
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Table 5.4 Data Corresponding to Figure 5.1 

Test 
Number 

Tailings 
Result 

Natural 
Sediment 

Result 
Test 

Ratioa 
 

Test Result Details 
Natural 
Sediment 

1 622 730 0.85 Kline 9-month in situ total abundance Auke Bay 
2 486 641 0.76 Kline 17-month in situ total abundance Auke Bay 
3 899 1047 0.86 Kline 22-month in situ total abundance Auke Bay 
4 71 101 0.70 Kline 9-month in situ total biomass Auke Bay 
5 190 206 0.92 Kline 17-month in situ total biomass Auke Bay 
6 373 388 0.96 Kline 22-month in situ total biomass Auke Bay 
7 42.5 43.1 0.99 Kline 9-month in situ number of taxa Auke Bay 
8 39.1 40 0.98 Kline 17-month in situ number of taxa Auke Bay 
9 49.7 47.7 1.04 Kline 22-month in situ number of taxa Auke Bay 

10 0.14 0.115 1.22 Kline 9-month in situ individual size Auke Bay 
11 0.31 0.393 0.79 Kline 17-month in situ individual size Auke Bay 
12 0.367 0.414 0.89 Kline 22-month in situ individual size Auke Bay 
13 90 64 1.41 EVS 10-day amphipod (Rhepoxinius  

abronius) survival 
Lynn Canal 

14 0.08 0.08 1.00 
EVS 10-day amphipod (R. abronius) 
avoidance Lynn Canal 

15 93 98 0.95 EVS 10-day amphipod (R. abronius) reburial Lynn Canal 

16 100 100 1.00 
EVS 20-day polychaete (Nereis  
arenaceodentata) survival Lynn Canal 

17 13.8 14.7 0.94 
EVS 20-day polychaete (N. arenaceodentata) 
individual size Lynn Canal 

18 97.6 97.6 1.00 EVS 28-day clam (M. nasuta) survival Lynn Canal 
19 100 70 1.43 EVS 28 day polychaete (N. virens) survival Lynn Canal 
20 83 98 0.85 AScI 20-day midge (Chironomus tentans) 

survival 
shallow LSL 

21 1.69 0.98 1.72 AScI 20-day midge (C. tentans) dry weight shallow LSL 
22 42.6 85.4 0.50 AScI 20-day midge (C. tentans) emergence shallow LSL 
23 602 772 0.78 AScI 20-day midge (C. tentans) eggs/female shallow LSL 
24 83 87 0.95 AScI 20-day midge (C. tentans) survival deep LSL 
25 1.69 0.95 1.78 AScI 20-day midge (C. tentans) dry weight deep LSL 
26 42.6 53.1 0.80 AScI 20-day midge (C. tentans) emergence deep LSL 
27 602 810 0.74 AScI 20-day midge (C. tentans) eggs/female deep LSL 
28 5 76 0.07 AScI 42-day amphipod (Hyalella azteca) 

survival 
shallow LSL 

29 5 62 0.08 AScI 42-day amphipod (H. azteca) survival deep LSL 
Source: Kline, 2003a. 
a Result of test in tailings divided by the result in natural sediment. A value of 1 indicates equivalent results. 

 

AScI (2000a, 2000b) conducted freshwater bioassay tests with Chironomus tentans (midge) and Hyalella 

azteca (amphipod) per the ASTM protocols. Chironomids are the dominant macroinvertebrate family 

sampled in LSL. Amphipods were not collected in the 2000 sampling and were limited in the 2001 

sampling (Table 5.2). Both acute and chronic chironomid bioassays were conducted. Chironomid 

survival, growth, and egg production in the tailings were not significantly different from those in control 
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or LSL sediments. Though chironomid egg production was not significantly different between the control, 

the LSL sediments, and the tailings, the egg production in tailings and shallow LSL sediment were below  

USEPA’s recommended minimum endpoint of 800 eggs per female. The percent emergence of 

chironomids from the tailings was significantly lower than that in the control or shallow (4-m) LSL 

sediment samples, but it was not significantly different from the deep (15-m) LSL sediment sample 

(AScI, 2000a). Tailings emergence was also less than the USEPA-recommended 50 percent minimum 

endpoint and the test was terminated after 60 days for the tailings sample, while the other exposures 

demonstrated emergence over longer periods (e.g., the lab reference ran for 83 days). Tests are terminated 

after 7 days of no emergence. These results indicate that chironomids could likely recolonize the tailings, 

though the lower emergence values indicate decreased capabilities. The tests conducted with the 

amphipods were less supportive: there was low survival (5 percent) of amphipods in the tailings sample. 

For that reason, growth and reproduction by amphipods were not evaluated (AScI, 2000b). 

 

The results of the freshwater and Ampelisca abdita marine amphipod bioassay tests indicate that there are 

possible limitations to the ultimate habitability of the tailings for certain types of organisms. As discussed 

in Section 5.1, the analysis of chemical risk and the results of the marine invertebrate habitability tests 

suggest that the limitations might be physical in nature rather than due to chemical toxicity. Some 

possible physical limitations are a lack of nutrients (low total organic carbon) and poor substrate 

composition (e.g., size or structure), though the tests included the feeding of the test organisms, which 

should have minimized effects from potential nutrient limitations. Possible physical limitations might 

ultimately be overcome if there is sufficient allochthonous input of organic material from the surrounding 

terrestrial environment, autochthonous production of organic matter within the lake, and the deposition of 

stream-discharged sediment over the tailings. These inputs would also limit the biological resuspension of 

tailings by the burrowing activity of macroinvertebrates. Although the sedimentation rate of LSL is 

unknown, background TSS levels in East Slate Creek are low (4 mg/L) and sources of sediment loadings 

are limited. Studies at another tailings disposal facility on Vancouver Island indicate that sediments build 

up over the tailings at a rate of approximately 2 cm after 17 years (MEND, 1992). Typically, a depth of 

10 cm is assumed to be the zone of highest macroinvertebrate colonization (Reynoldson, 1987; USEPA, 

2001), which would suggest that 50 or more years would be required to cover the tailings with 10 cm of 

natural sediment. Potential risks from indirect effects of tailings placement are summarized in Table 5.5. 

In addition, laboratory studies and in situ experimental work are planned for completion during the 

operational period. These tests, discussed in Section 5.5, would further evaluate the habitability of tailings 

and determine whether amendments are needed. 
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Table 5.5 Summary of Risk Characterization for Physical Effects 
Management 
Goal Assessment Endpoints 

Measurement 
Endpoints Results—Physical 

Creation of conditions conducive to 
the survival, growth, and 
reproduction of a viable population 
of Dolly Varden char in LSL 

Physical habitat changes 
were discussed relative to 
population viability. 

Spawning areas might 
need to be recreated. 
Forage availability 
should not be limiting. 

1. Reestablishing/ 
enhancing a viable 
Dolly Varden char 
fishery in LSL upon 
cessation of tailings 
disposal 

  

Creation of conditions conducive to 
the survival, growth, and 
reproduction of communities of 
vegetation and macroinvertebrates, 
and a population of three-spine 
sticklebacks, sufficient to support a 
viable Dolly Varden char fishery in 
LSL 

Physical stressors were 
evaluated in  a  review of the 
literature.  

Productivity in LSL 
should be similar to 
existing conditions soon 
after closure and could 
improve over time. 

Survival, growth, and reproduction 
of the population of Dolly Varden 
char that currently inhabit LSL 

TSS levels were evaluated in 
comparison with literature 
values. Physical habitat 
changes were discussed 
relative to population 
viability. 

Low risk from TSS 
levels, though 
sedimentation will limit 
recruitment through 
decreased spawning and 
might limit the forage 
base for char. 

1 alt. Protecting the 
Dolly Varden char 
population during 
operation of the 
TSF 

  

Survival, growth, and reproduction 
of communities of vegetation and 
macroinvertebrates, and a 
population of three-spine 
sticklebacks, sufficient to support a 
viable Dolly Varden char fishery in 
LSL 

Physical stressors were 
evaluated in a review of the 
literature.  

Low risk from TSS 
levels, though 
sedimentation will 
affect habitat for plants 
and macroinvertebrates. 

 

5.2.3 Recovery of Macroinvertebrates 
 
Depending on the ability of the existing macroinvertebrate communities to adapt to the changing water 

level and bottom habitat in the TSF, at least some degree of macroinvertebrate recolonization would be 

needed to support the char population. As indicated in Attachment D, macroinvertebrate communities 

generally have a high recovery potential, especially if there are nearby sources of organisms for 

recolonization. Possible sources for LSL are organisms from recently inundated areas in the lake, airborne 

transport, or organisms drifting from Mid-Lake East Fork Slate Creek or USL. In addition, the existing 

macroinvertebrate community should migrate to new habitat areas as the lake water rises. Reports of 

heavily disturbed streams (Attachment D; Hill, 1975; Gore, 1985; Thomas, 1985) indicate that 

macroinvertebrate recovery can occur within time periods ranging from months to a few years. Specific 

examples of recovery from tailings placement are discussed below. 

As shown in Figure 1.3, the final configuration of the TSF would have a slightly larger littoral zone than 

the existing LSL. While the area associated with native habitat would be the same for the TSF and the 

existing LSL (11.3 acres; see Table 5.3), an additional 2 acres would be covered by tailings and would 
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have sufficient light for macroinvertebrate productivity. Even if productivitiy in this portion of the TSF 

was low, overall productivity in the closed facility could be higher than that in the existing lake. 

Productivity might also be increased by the flooding of the nearby terrestrial ecosystems that would result 

from the creation of a larger lake. Flooding of these areas would increase the availability of nutrients to 

primary producers in the flooded areas. Given the presence of an upstream seed source, it is expected that 

recolonization of the newly flooded areas by plants would be rapid in LSL after the cessation of tailings 

disposal. 

To further evaluate the potential recovery of LSL after the cessation of tailings disposal, several case 

studies are discussed below. As noted in these case studies, the available evidence suggests that lakes 

used as tailings repositories can recover after mining activities cease. It is important to recognize that 

these studies are presented to reflect the information in the literature, not to suggest that recovery in LSL 

would be equivalent. Moreover, a critical review of these case studies indicates that the field studies and 

limnologic characterization of the lakes analyzed should be used for “gross”-level comparisons only 

(MEND, 1992b). 

The first case study is a study of Benson Lake, a small, deep (maximum depth 54 m), oligotrophic coastal 

mountain lake situated in the coastal zone on the north end of Vancouver Island, British Columbia. The 

lake was used as a tailings depository from August 1962 through January 1973. Tailings had smothered 

the lake’s profundal sediments, thereby eradicating all traces of benthic invertebrate life (MEND, 1991). 

In September 1990, more than 17 years after the cessation of tailings disposal, it was reported that Benson 

Lake showed little evidence of the fact that it had received mine wastes. Physical and chemical water 

quality sampling conducted at three stations in the lake indicated that the lake water was similar in 

virtually all respects to the waters of a nearby control lake, Keogh Lake. Some differences between the 

lakes were noted; however, the differences were attributable to inherent characteristics of Benson Lake's 

drainage basin and to the presence of a fish farm in the control lake basin. Benson Lake was characterized 

by higher conductivity, total dissolved solids, alkalinity, calcium, and potassium than the control lake, but 

the levels of each of these parameters reflected their levels in the water flowing into the lake from the 

Benson and Raging rivers and Craft Creek. The fish farm on Keogh Lake appeared to have a fertilization 

effect that resulted in higher levels of nutrients (phosphorus and nitrogen) and plankton growth in the 

control lake than in Benson Lake. Sediment sampling confirmed that there was no efflux from the sulfide-

rich copper-bearing tailings (MEND, 1992a). 

Aquatic vegetation was well established in the littoral zone of the lake, particularly along its southern and 

eastern shorelines. Compared with the control lake, aquatic vegetation in Benson Lake was found to 
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contain elevated levels of arsenic and copper. Arsenic accumulated in both the tops and roots of horsetail 

(Equisetum spp.) and pondweed (Potamogeton spp.), while copper accumulated only in the roots of 

horsetail and in both the tops and roots of pondweed (MEND, 1991). 

Lake and surface samples of tailings-rich sediments were collected and examined in detail. Metal and 

petrographic analyses of lake samples indicated that tailings are quite widespread in the lake. An organic 

layer is accumulating over the tailings and might be helping to prevent benthic effluxes of metals to the 

overlying water column. Sequential extractions of tailings-dominated lake samples revealed that 

underwater samples did not release any significant quantities of metals from the water-soluble or 

exchangeable cation phases. These preliminary results suggest that the chemical reactivity of the 

underwater tailings is minimal and that their presence is not degrading the biochemical environment of 

Benson Lake (MEND, 1992a). 

The biota of Benson Lake were also examined in considerable detail. It was found that the benthic 

invertebrate community in the lake had reestablished itself to reflect the community structure and 

organism density typical of oligotrophic lakes throughout Canada and the world. It is important to note, 

however, that Benson Lake had lower diversity than the control lake, with only 8 taxa represented versus 

approximately 30 in the control lake. Net phytoplankton densities and community structure were similar 

to densities and assemblages found in the control lake and in other coastal mountain lakes in British 

Columbia. The composition of zooplankton species in Benson Lake was also similar to the composition 

of the species in the control lake, but their densities were significantly lower in both lakes than in other 

oligotrophic coastal lakes (MEND, 1991). 

Fish sampling confirmed the presence of rainbow trout in both Benson and Keogh lakes, a species of char 

in Benson Lake, and cutthroat trout in Keogh Lake. Fish from Benson Lake were significantly larger and 

had significantly higher condition factors than fish from the control lake. In addition, the concentrations 

of metals in the flesh of fish from Benson Lake were lower than the body metal burden in fish from the 

control lake, but the concentrations of metals in the livers of Benson Lake fish were higher. However, the 

concentrations of all metals in the fish from both lakes were within the range of concentrations for the 

same metals in fish tissues and livers from unpolluted Canadian waters. The stomach contents of fish 

from Benson Lake suggested that the fish in the lake were incorporating the reestablished benthic 

invertebrate community into their diet (MEND, 1991). 

Other case studies are from lakes in central Manitoba. Tailings from the processing of copper, lead, and 

zinc sulfide ores were discharged into Anderson Lake between 1979 and 1994. The mean depth of tailings 

deposition in Anderson Lake was 2.1 meters. Evaluation of the older areas of deposition showed that they 
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had developed a biologically active organic layer and supported benthic invertebrates (MEND, 1990; as 

cited in Kline, 2003a). Another example is Mandy Lake near Flin Flon, Manitoba, where sulfide tailings 

from a copper, gold, and silver mine were deposited during 1943 and 1944. The tailings were 

predominately pyrite, with elevated concentrations of copper and zinc. When sampling was conducted in 

1975 and 1976, no distinction was apparent in the benthic assemblages between the tailings and non-

tailings areas of the lake (Hamilton and Fraser, 1978; as cited in Kline, 2003a). These case studies further 

indicate that benthic invertebrates should recolonize LSL after closure of the Kensington Mine (Table 

5.5). 

5.3 Uncertainties 

 
Uncertainty in risk estimation and characterization can result from a number of sources. In exposure and 

risk evaluation, the primary sources of uncertainty can be divided into two categories: (1) the applicability 

and relevance of the overall exposure and risk models to the site, and (2) the accuracy of the input 

variables (USEPA, 1997c). 

 

Exposure and risk models include the development of the CSM (Figure 2.2), the selection of TRVs and 

protective concentrations, and the predictive values and methods used to model the transfer of aluminum 

and chromium to terrestrial receptors. The CSM was developed early in the risk assessment process and 

was accepted as reasonable by the agencies involved. Based on descriptions of site use by the different 

receptors, it is likely that the CSM overestimates exposure by terrestrial receptors. While the exposure 

estimates are dependent on the selected food, water, and ingestion rates assumed for each receptor 

(Section 4.2.2 and Table 4.3), uncertainties associated with these values are expected to be overwhelmed 

by the assumption of 100 percent usage (AUF = 1) of the TSF for foraging by receptors. There is more 

certainty in the estimate of the exposure of aquatic receptors because they are less mobile. The selected 

TRVs (Table 4.1) and protective values (Table 4.2) were chosen to conservatively reflect the reported 

toxicity levels in the scientific literature. The greatest source of uncertainty is related to the prospective 

nature of the risk assessment. Because it is prospective (i.e., predictive), much of the exposure evaluation 

relies on modeled concentrations. For terrestrial receptors, bioaccumulation factors are used to model the 

transfer of aluminum and chromium through the environment. For aquatic receptors, modeling is required 

to predict the water chemistry in LSL during operations and after closure of the TSF. To minimize the 

possible impact of these sources of uncertainty on the risk assessment findings, conservative assumptions 

and approaches have been used. 
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It is also important to note that, when possible, conservative assumptions of exposure and effects were 

used. This caution is seen, for example, in the use of the maximum detected concentrations for exposure, 

the assumption that the AUF = 1, and the selection of more conservative NOAEL and LOAEL values and 

higher transfer (BAF) factors. There is greater uncertainty in the aluminum NOAEL and LOAEL values 

for birds due to use of a single set of values for ring doves (Attachment A). Though there is greater 

uncertainty associated with these effects, the conservative selection of exposure factors should minimize 

the risk of underestimating potential risk to birds from aluminum. 

 

Specific areas of additional uncertainty are (1) the limited data available for thallium concentrations in 

sediment and (2) unknown sedimentation rates in LSL. The available decant water data, however, suggest 

that thallium concentrations in the tailings and associated water are low, and therefore there is limited risk 

potential. The lack of data on sedimentation rates increases the uncertainty in projecting the time required 

for the tailings to be covered by natural sediments and thereby aid in the recovery of the 

macroinvertebrate community. Information in the literature (MEND, 1991) indicates that the deposition 

of sediment can be a very slow process. Although this might prolong the time frame required for 

colonization of the tailings, the availability of natural sediments in LSL should allow for sufficient 

macroinvertebrates to support fish in LSL. 

 

5.4 Conclusions 

 
Overall, the projected risks to aquatic receptors from chemical stressors during operation of the TSF vary 

(Table 5.1). In the immediate vicinity of the tailings discharge into the TSF, the pH levels are expected to 

be toxic to aquatic life. The spatial area of toxic conditions would be limited, however, and given the 

avoidance mechanisms used by fish, these conditions would not be likely to affect fish in the TSF during 

operations. Because of geochemical interactions and intermixing with LSL water, the alkaline pH would 

be rapidly neutralized. Aluminum levels would then rapidly decrease to natural levels. Natural levels are, 

however, above the chronic criterion and could pose a risk. Chromium concentrations, even under the 

worst-case water scenario, would pose a low risk to aquatic life. In addition, post-closure water 

concentrations of aluminum and chromium would pose a low risk to aquatic life. 

 

In general, there would be a low risk to terrestrial receptors from chemical COPECs. Though there would 

be some potential risk to individual terrestrial receptors through sediment ingestion, the placement of 

tailings in the deeper part of the TSF would essentially eliminate this route of exposure. Under the worst-

case water (i.e., exposure to untreated tailings decant water), the greatest potential was calculated for 
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otters (Table 4.6) from aluminum concentrations in fish tissues. However, the LOAEL HQ for this species 

was less than 1.0 (0.98), suggesting a minimal risk for the worst-case assumptions. The worst case 

assumes that otters would have 100 percent usage of the TSF for feeding on fish exposed to the maximum 

concentration of aluminum in the tailings water. However, the volume of tailings decant water is low 

relative to the overall volume in the TSF, and because of geochemical interactions and intermixing of 

water, the concentrations of aluminum in the lake are predicted to be lower (360 µg/L) than the maximum 

concentration used in the assessment. Under more realistic exposure conditions, there would be a low 

potential risk to otters from aluminum during operation of the TSF. This is in agreement with the low 

bioaccumulation potential reported by EVS (1999a) for the tailings. After closure of the TSF, there would 

be a low potential risk from chemical constituents to terrestrial receptors, largely due to the lack of 

leaching of constituents (Rescan, 2000) from the deposited tailings and the low-oxygen environment 

created by subaqueous disposal. This conclusion is based on the assumption that tailings would remain in 

the reducing conditions created by subaqueous disposal. Further testing should be completed prior to any 

potential use of the tailings for habitat creation above the surface of the lake. 

 

Impacts from physical stress (i.e., TSS generation and sedimentation) are likely to pose a greater risk to 

the aquatic community than are increased chemical concentrations (Table 5.5). With the exception of the 

egg and alevin life stages, char and other aquatic receptors are fairly tolerant of TSS levels and are likely 

at less risk from the expected TSS concentrations in the TSF during operations. TSS is expected to affect 

the more sensitive early life stages (eggs and alevin). More broadly, the tailings would ultimately cover 

the existing spawning gravels (Figure 1.3). It is likely that these changes would preclude successful 

spawning of char during operation of the TSF. At closure, the mitigation plan would need to address the 

potential loss, due to flooding, of spawning habitat for the char. 

 

The deposition of tailings in LSL is expected to have further effects on the aquatic communities (Table 

5.5). During operations, the ability of the char population to thrive would depend most on the ability of 

the aquatic plant and macroinvertebrate community to adapt enough to the changing water depth and 

substrate (e.g., burial) to provide a sufficient food base to support the fishery. Though the literature 

indicates that macroinvertebrate communities are generally able to recolonize disturbed areas relatively 

quickly (see Attachment D), sufficient plant material is required to support the macroinvertebrates. Plants 

could have difficulty adapting to the changing conditions, especially changes in water depth, though the 

flooding of the terrestrial vegetation would provide a pulse of organic matter to the aquatic community, 

possibly offsetting the loss of aquatic plants. A concurrent pulse of acidity might be associated with the 

flooding of the muskeg areas, but no long-term changes in the pH of the lake are expected given the large 
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volume of water present and the water turnover in the lake. Overall, there is significant uncertainty 

whether the TSF would support a fish population during operations. 

 

Upon closure of the TSF, water depths and substrate composition would stabilize, improving the 

conditions for plants and macroinvertebrates. As shown in Table 5.3, the area of native substrate for 

plants and benthic macroinvertebrates in the closed facility would be equivalent to that in the current lake 

(11.34 acres). It is also expected that at least some colonization of the shallower tailings would occur after 

closure and that conditions would improve in time so that the overall productivity of the closed facility 

could be higher than that currently present in LSL. The higher productivity should eventually provide 

better long-term conditions for Dolly Varden char than the current conditions in LSL, although data show 

this level of recovery could require more than 50 years. 

 

5.5 Monitoring, Research, and Mitigation 

 
This section briefly presents the research and monitoring program planned for the operational period and 

the post-closure period. Several aspects of the research and monitoring program are designed to provide a 

better understanding of the potential effects of operations and the ability of the TSF to be returned to a 

productive char fishery. These efforts are aimed at confirming that all permit requirements are met, as 

well as providing information to allow for effective management of tailings and the TSF. Primary aspects 

of the research and monitoring program are listed below: 

 

Research and Monitoring During Operation 

• Invertebrate and aquatic plant populations in LSL 
• Oxygen/temperature profile monitoring in USL and Spectacle Lake 
• Dolly Varden char spawning surveys in USL 
• Experimental placement of spawning gravel in USL 
• In situ wetland transplant trials in USL 
• In situ benthic invertebrate recolonization experiments in USL 
• Dolly Varden char population monitoring in impoundment (assumes fish are not removed and the 

primary objective is operation of the the treatment facility) 
• Dolly Varden char tissue chemistry monitoring in impoundment (assumes fish are not removed 

and the primary objective is operation of the treatment facility) 
 
Research and Monitoring After Closure 
• Benthic invertebrate population surveys 
• Benthic invertebrate metal content analysis 
• Dolly Varden char population surveys 
• Dolly Varden char spawning surveys 
• Aquatic plant distribution surveys 
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ATTACHMENT B. SEDIMENT AND WATER TOXICITY 
 
 

The scientific literature was surveyed to look for toxicity of aluminum and chromium to aquatic 

vegetation, macroinvertebrates; and fish.  For aquatic vegetation and macroinvertebrates, the literature 

was searched for reported safe and toxic concentrations of aluminum in water and in sediment.  Fish, 

especially salmonids, are not expected to have significant exposure to sediments; for that reason, only the 

effects of water on fish were researched.  Reported safe and toxic concentrations in sediment/soil for 

margin vegetation as well as aquatic plants were also gathered. 

 

Aluminum 

The available data for aluminum from the literature survey are listed in Table B.1.  The values listed first 

are concentrations in water reported as “safe,” or as not resulting in toxicity.  These values are listed from 

lowest to highest and are unshaded.  Toxic values are listed next, also from lowest to highest, and are 

shaded.  No information was found on toxic and safe sediment concentrations for vegetation or 

macroinvertebrates.  There are several studies that look at the toxicity of aluminum in solution to plants.  

The highest safe value reported is 0.27 parts per million (ppm). The lowest reported toxic concentration is 

0.2 ppm, but typical toxic concentrations reported tend to be in the 1 to 50 ppm range.  A safe value of 0.2 

ppm was selected as protective of aquatic vegetation.  For fish, the highest reported safe concentration is a 

no observed adverse effect level (NOAEL) of 0.075 ppm for brown trout.  Reported toxic concentrations 

range from 0.118 to 2 ppm.  A protective level of 0.075 ppm was selected for the exposure of fish to 

aluminum in water.  The highest safe water concentration for macroinvertebrates is 1.02 ppm, which is 

also the lowest reported toxic concentration.  A value of 1 ppm was selected as the protective 

concentration for macroinvertebrates. Though this value is similar to the concentration reported as toxic 

to Daphnia catawba, it has been reported as protective for general larval stages of benthic organisms 

(Havas and Likens, 1985; Ormerod et al., 1987) and for species of Chironomidae and Chaeboridae (Havas 

and Likens, 1985).  The selected protective values are listed in Table 4.2 in the main report. 
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Table B.1 Safe and Toxic Water Concentrations of Aluminum 

Species Al ppm Effect Reference 
Plants - Solution Exposure 

Eucalyptus spp. -solution 0.001 Enhanced growth Blamey et al. (1990a and b) 
Rice -solution 0.003 Enhanced growth Blamey et al. (1990a and b) 
Corn -solution 0.004 Enhanced growth Blamey et al. (1990a and b) 
Peach -solution 0.027 Enhanced growth Blamey et al. (1990a and b) 
Lolium pedunculatus  -solution, pH 4.7, lower 
CEC 

0.27 40% increase in growth Blamey et al. (1990a and b) 

Seed plants - nutrient solution 0.2 Toxicity begins Bowen (1979); Chapman (1966)
Lolium corniculatus  -solution, pH 4.7 0.27 40% decrease in growth Blamey et al. (1990a and b) 
White spruce seedlings -solution 1.3 Reduced root growth Nosko et al. (1988) 
Picea abies -solution 2.7 Reduced root growth Eldhuset et al. (1987) 
Betula pendula -solution 2.7 Reduced root growth Eldhuset et al. (1987) 
Fagus sylvatica - pH 5,solution 2.7 Reduced leaf, stem, and root mass Bengtsson et al. (1988) 
Populus spp. - pH 3.9,solution 3 Toxic Steiner et al. (1984) 
Prunus persica -solution 3 Toxic Baes and McLaughlin (1987) 
Pinus sylvestris -solution 13.5 Level at which first signs of 

decreased root growth appeared 
Eldhuset et al. (1987) 

Sugar maple -solution 27 Toxic Thornton et al. (1986) 
Pinus banksiana, pH 3.8 -solution 40 Reduced root growth Hutchinson et al. (1986) 
Balsam fir, pH 3.8,solution 50 Reduced root growth Schier (1985) 
Picea glauba, pH 3.8 -solution 50 Reduced root growth Hutchinson et al. (1986) 
Red spruce, pH 3.8,solution 50 Reduced root growth Schier (1985) 
Pinus strobus, pH 3.8 -solution 80 Reduced root growth Hutchinson et al. (1986) 
Balsam fir, pH 3.8,solution 200 24% decreased shoot growth Schier (1985) 

Macroinvertebrates - Freshwater 
Daphnia magna 0.03 Normal Lithner (1989) 
Insect larval benthic pH 4.2 0.35 No effect Havas and Likens (1985); 

Ormerod et al. (1987) 
Isopod (Asellus intermedius) 0.5 No effect Burton and Allen (1986) 
Caddisfly larvae (Lepidostoma liba) 0.5 No effect Burton and Allen (1986) 
Snail (Physella heterostropha) 0.5 No effect Burton and Allen (1986) 
Insect larval benthic pH4.2 1 No effect Havas and Likens (1985); 

Ormerod et al. (1987) 
Chaoborus punctipennis pH 3-7, soft water 1.02 No effect Havas and Likens (1985) 
Chironomus anthrocinus pH 3-7, soft water 1.02 No effect Havas and Likens (1985) 
Daphnia catawba pH6.5, soft water 1.02 Acutely toxic Havas and Likens (1985) 
Nematode 1.8 LC50 96 hr Williams and Dusenbery (1990) 
Nematode 1.9 LC50 72 hr Williams and Dusenbery (1990) 
Nematode 2 LC50 48 hr Williams and Dusenbery (1990) 
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Table B.1 Safe and Toxic Water Concentrations of Aluminum (continued) 
Species Al ppm Effect Reference 

Fish - freshwater 
Brown trout pH 6.9 0.035 NOAEL Karlsson-Norrgren et al. (1986) 
Brown trout pH 7.2 0.044 NOAEL Segner et al. (1988) 
Brown trout pH 5.0 0.075 NOAEL Segner et al. (1988) 
Rainbow trout pH 5.2 0.118 31.5-hr LT50 Reid et al. (1991) 
Rainbow trout pH 6.5 0.118 36-hr LT50 Reid et al. (1991) 
Fish - acidic water 0.15 Acutely toxic Muniz and Leivestad (1980) 
Brown trout low pH 0.17 Threshold lethal level Orr et al. (1986) 
Brown trout pH 6.9 0.208 many types of lesions; malformed 

mitochondria 
Karlsson-Norrgren et al. (1986) 

Brown trout pH 5.8 0.216 many types of lesions; malformed 
mitochondria + excess mucus 

Karlsson-Norrgren et al. (1986) 

Brown trout pH 5.0 0.23 Growth depression Segner et al. (1988) 
Brown trout pH 6.3 0.288 many types of lesions; malformed 

mitochondria 
Karlsson-Norrgren et al. (1986) 

Brown trout pH 4.9 0.29 Lethal Schofield and Trojnar (1980) 
Brown trout pH 5.5 0.3 Lethal Cleveland et al. (1986) 
Rainbow trout 2 Toxic Hapke (1991) 
 
 
Chromium 

The available data for chromium from the literature survey are listed in Table B.2.  The values listed first 

are concentrations reported as “safe,” or as not resulting in toxicity.  These values are listed from lowest 

to highest, and are unshaded.  Toxic values are listed next, also from lowest to highest, and are shaded.  

The lowest reported toxic concentration of chromium in soil/sediment is 634 ppm, though safe values as 

high as 6,000 ppm are also reported.  A protective concentration of 630 ppm for exposure of aquatic and 

margin vegetation to chromium in sediment was selected for use in the risk assessment.  For 

macroinvertebrates, the recent work conducted for the Washington Department of Ecology was used 

(Michelsen, 2003).  This work reported apparent effect thresholds (AETs) of >348 mg/kg (dry weight) for 

Hyalella spp. mortality, 133 mg/kg for chironomid growth and mortality, and 95 mg/kg for the Microtox 

luminescence test.  The AET of 133 mg/kg for chironomids was selected for protection of 

macroinvertebrates.  For fish, the highest reported safe water concentration of 0.2 ppm for brook trout 

was selected as the protective concentration.  The lowest reported toxic concentration is 1.2 ppm.  The 

range of safe water concentrations for macroinvertebrates is 0.0003 to 0.7 ppm.  The lowest toxic 

concentration reported is 0.059 ppm for nematodes, though the next lowest value is 6.4 ppm for Daphnia.  

A protective concentration of 0.06 ppm was selected based on this data. The selected protective values are 

listed in Table 4.2 in the main report. 
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Table B.2 Safe and Toxic Soil and Water Concentrations of Chromium  
Species Cr ppm Effect Reference 

Plants:  Soil 
Agronomic crop plants 0.6 Normal Bowen (1966); Allaway (1968) 
Plants 500 No effect Sykes et al. (1981) 
Geranium 6,000 No effect Shivas (1980) 
Rhubarb 6,000 No effect Shivas (1980) 
Oats 634 Toxic Anderson et al. (1973) 

Plants:  Solution 
Ascophyllum nodosum 0.0004 Normal Foster (1976) 
Fucus vesiculosus 0.0004 Normal Foster (1976) 
Hordeum vulgare solution Cr(III) 8 Upper critical level Davis et al. (1978) 
Seed plants (Cr VI) - nutrientsolution 0.5 Toxicity begins Bowen (1979) 
Duckweed 10 No chlorosis; 8% growth reduction Zayed et al. (1998) 

Macroinvertebrates: Freshwater  
Daphnia magna (III) 0.0003 Normal Lithner (1989) 
Daphnia magna (45 ppm CaCO3; CrCl3) 0.33 Safe limit - 16% reproduction impairment Biesinger and Christensen (1972)
Mayfly 2 96-hr median tolerance limit Warnick and Bell (1969) 
Caddisfly 64 96-hr median tolerance limit Warnick and Bell (1969) 
Daphnia magna  0.7 Toxic threshold Bringman and Kuhn (1959) via 

Warnick and Bell (1969) 
Nematode 0.059 LC 96 hr Williams and Dusenbery (1990) 
Daphnia 6.4 LC 96 hr Williams and Dusenbery (1990) 
Nematode 40 LC 72 hr Williams and Dusenbery (1990) 
Nematode 63 LC 48 hr Williams and Dusenbery (1990) 

Fish: Freshwater 
Salmo gairdneri (528g) hexavalent Cr 0.00025 No effect Buhler et al. (1977) 
Brook trout (45 ppm CaCO3; Na2Cr2O7) 0.2 Safe limit Biesinger and Christensen (1972)
Stickelback (1 mg Ca/l) Cr (III) 1.2 Lethal Jones (1939) 
Fish (4 species) hexavalent Cr 17 LC50 Pickering and Henderson (1966) 

via Strik et al. (1975) 
Fish 250 LC50 Peres (1980) 
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ATTACHMENT C. BIOACCUMULATION FACTORS AND EPC DETERMINATION 
 

Because the risk assessment is prospective, or predictive, in nature, the fate and transport of aluminum 

and chromium concentrations from sediment and water to dietary items must be modeled. The scientific 

literature was surveyed for reported transfer, or bioaccumulation factors (BAFs), to be used in the model.  

In particular, information was gathered from the literature on the following transfers: 

 

 Sediment  Aquatic Vegetation 

 Sediment  Margin Vegetation (Herbaceous plants) 

Sediment  Margin Vegetation (Woody plants)   

Sediment  Aquatic Macroinvertebrates 

 Water  Aquatic Vegetation 

 Water  Fish 

 Macroinvertebrates  Fish 

 Aquatic Vegetation  Macroinvertebrates 

 Vegetation  Bird and Mammal Tissue 

 

ALUMINUM 

 
Table C.1a summarizes the literature values for the transfer of aluminum to margin vegetation and aquatic 

receptors.  Table C.1b lists values for the transfer of aluminum from the diet to mammal tissue. The 

selected BAF values to be used in the risk assessment are discussed below, and the selected values are 

listed in Table 4.4 in the main report.  Overall, the highest reported transfers were selected as the BAFs 

because these values are conservative.  The highest reported sediment to aquatic plant value of 0.22 parts 

per million (ppm) (Sprenger and McIntosh 1989) was selected as the BAF for use in the risk assessment.  

The highest reported value of 0.56 ppm for the transfer from water to aquatic plants (Miller et al., 1983) 

was selected.  For transfer from sediment to margin vegetation (herbaceous), the highest reported BAF of 

0.16 ppm for Astragalus tenellus (Pierce, 1994) was selected.  The same value of 0.16 ppm was selected 

for the transfer from sediment to woody plant, based on the highest reported value from Pierce (1994) for 

Chrysothamnus viscidiflorus.   For the transfer of aluminum from sediment to macroinvertebrates and 

from vegetation to macroinvertebrates, the soil-to-amphibian transfer value of 0.04 ppm was selected 

(Sparling and Lowe, 1996).  While there is a higher value available, it is for transfer to the gut coil, and is 

therefore not as representative for whole-body transfer.  The food-to-fish transfer value of 0.003 ppm 

from Handy (1993) was selected as the BAF for macroinvertebrate-to-fish transfer.   
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Table C.1a Bioaccumulation Factors for Aluminum 

Species 
Substrate

ppm 
Tissue 
ppm BAF Reference 

Soil/Sediment  Margin Vegetation 
Plants – soil (aw/aw) 81,000 20 0.0003 Brooks (1972) 
Oryzopsis hymenoides (Indian ricegrass) – sludge dw/dw 11,200 62.1 0.0006 Pierce (1994) 
Astragalus tenellus (pulse milkvetch) – sludge (dw/dw) 11,200 62.1 0.006 Pierce (1994) 
Agropyron spicatum (bluebunch wheatgrass) – sludge 
(dw/dw) 11,200 24.9 0.002 Pierce (1994) 
Agropyron smithii (western wheatgrass)- sludge (dw/dw) 8,400 27.7 0.003 Pierce (1994) 
Agropyron spicatum (bluebunch wheatgrass) – sludge 
(dw/dw) 9,100 39.7 0.004 Pierce (1994) 
Agropyron smithii (western wheatgrass)- sludge (dw/dw) 9,100 49.4 0.005 Pierce (1994) 
Agropyron spicatum (bluebunch wheatgrass) – sludge 
(dw/dw) 7,800 42.2 0.005 Pierce (1994) 
Agropyron smithii (western wheatgrass)- sludge (dw/dw) 7,800 50.2 0.006 Pierce (1994) 
Oryzopsis hymenoides (Indian ricegrass) – sludge dw/dw 9,100 75.1 0.008 Pierce (1994) 
Oryzopsis hymenoides (Indian ricegrass) – sludge dw/dw 8,400 76.3 0.009 Pierce (1994) 
Astragalus tenellus (pulse milkvetch) – sludge (dw/dw) 9,100 99.2 0.011 Pierce (1994) 
Astragalus tenellus (pulse milkvetch) – sludge (dw/dw) 7,800 125.8 0.012 Pierce (1994) 
Oryzopsis hymenoides (Indian ricegrass) – sludge dw/dw 7,800 104.3 0.013 Pierce (1994) 
Astragalus tenellus (pulse milkvetch) – sludge (dw/dw) 8,400 104 0.016 Pierce (1994) 

Soil  Woody Plants 
Spruce needles - soil (dw/dw) 29 70000 0.0004 Wyttenbach and Tobler (1998) 
Artemisia tridentate (big sagebrush) - sludge (dw/dw) 8,400 23.8 0.003 Pierce (1994) 
Artemisia tridentate (big sagebrush) - sludge (dw/dw) 11,200 54.2 0.005 Pierce (1994) 
Artemisia tridentate (big sagebrush) - sludge (dw/dw) 9,100 54.2 0.006 Pierce (1994) 
Chrysothamnus viscidiflorus (Douglas rabbitbrush) - sludge 
(dw/dw) 11,200 74 0.007 Pierce (1994) 
Artemisia tridentate (big sagebrush) - sludge (dw/dw) 7,800 70.7 0.009 Pierce (1994) 
Chrysothamnus viscidiflorus (Douglas rabbitbrush) - sludge 
(dw/dw) 8,400 72.4 0.009 Pierce (1994) 
Chrysothamnus viscidiflorus (Douglas rabbitbrush) - sludge 
(dw/dw) 9,100 91.3 0.01 Pierce (1994) 
Chrysothamnus viscidiflorus (Douglas rabbitbrush) - sludge 
(dw/dw) 7,800 131.5 0.016 Pierce (1994) 

Sediment  Aquatic Plants 
Juncus sp. Shoots/soil (dw/dw) 12,000 111 0.009 Sprenger and McIntosh (1989) 
Scirpus sp. Shoots/soil (dw/dw) 12,000 172 0.014 Sprenger and McIntosh (1989) 
Isoetes sp. Shoots/ soil(dw/dw) 12,000 400 0.03 Sprenger and McIntosh (1989) 
Potamogeton sp. Shoots/ soil (dw/dw) 12,000 2,670 0.22 Sprenger and McIntosh (1989) 

Water  Aquatic Plants 
Eriocaulon septangulare shoots, pH 6.5 (dw/water) 7,300 2,000 0.27 Miller et al. (1983) 
Eriocaulon septangulare roots, pH 6.5 (dw/water) 7,300 2,900 0.39 Miller et al. (1983) 
Eriocaulon septangulare shoots, pH 4.4 (dw/water) 7,300 3,800 0.52 Miller et al. (1983) 
Eriocaulon septangulare roots, pH 4.4 - (dw/water) 7,300 4,100 0.56 Miller et al. (1983) 

Food  Fish 
Rainbow trout from dry feed (dw/dw) 10,000 33 0.003 Handy (1993) 

Water  Fish 
Rainbow trout pH 5.4 – 1 hr (ww/water) 0.95 50 53 Handy and Eddy (1989) 
Brown trout pH 5.0 (dw/water) 0.23 50 217 Segner et al. (1988) 
Brown trout pH 5.0 (dw/water) 0.075 20 267 Segner et al. (1988) 
Fish pH 5.2 – 22 hr - ww/water  1 361.5 361.5 Lee and Harvey (1986) 
Brown trout pH 7.2 (dw/water) 0.044 16 364 Segner et al. (1988) 
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Table C.1a Bioaccumulation Factors for Aluminum (continued) 

Species 
Substrate

ppm 
Tissue 
ppm BAF Reference 

Soil Amphibians 
R. clamitans, tadpoles soil/body (dw/dw) 15,720 634 0.04 Sparling and Lowe (1996) 
R. clamitans, tadpoles soil/gut coil (dw/dw) 15,720 20,840 1.3 Sparling and Lowe (1996) 

 

Table C.1b Transfer Factors for Aluminum in the Diet to Mammals 

Species Source 
Diet 
ppm Tissue 

Tissue 
ppm BAF Reference 

Diet Birds/Mammals 

White rabbits (ww/ww) 
Drinking water (12 wks, 
AlCl) 100 Kidney 1.1 0.002 Fulton and Jeffery (1990) 

White rabbits (ww/ww) 
Drinking water (12 wks, 
AlCl) 500 Kidney 1 0.011 Fulton and Jeffery (1990) 

 
 
The average of the five water-to-fish transfer factors, 100 ppm, was used to model the transfer of 

aluminum from water to fish.  The dry weight (dw) transfer values from Segner et al. (1988) were divided 

by 10 (assuming 90 percent moisture in fish) to convert them to a wet weight (ww) basis.  The higher 

(0.011 ppm) of the two values from Fulton and Jeffery (1990) in Table C.1b was selected for the transfer 

of aluminum from vegetation to bird and mammal tissue. 

 

Table C.2 shows the aluminum exposure point concentrations (EPC) calculated using the selected BAF 

values discussed above. The sediment and water concentrations are the maximum values measured in the 

initial testing of tailings (see Section 3 of the main report).   The maximum values are used because they 

are conservative.  The more typical exposure would be based on a measure of central tendency, such as 

the mean.  The macroinvertebrate tissue concentration of 163 ppm used to model the transfer to fish tissue 

is the value calculated for the transfer of aluminum from sediment to macroinvertebrate tissue.  The 

calculated aquatic vegetation tissue concentration of 359 ppm used to model the transfer to 

macroinvertebrate tissue was calculated based on the transfer of aluminum from sediment to aquatic 

vegetation.  The higher of the two calculated margin vegetation concentrations—78.2 ppm (for woody 

vegetation)—was used to model transfer to bird and mammal tissue.  Again, the higher values were used 

to conservatively reflect the potential exposure.  It is expected that actual exposure would be less.  If there 

is more than one pathway for calculated transfer to a tissue type, the higher value (shown in bold) was 

selected for use in the risk assessment.  The selected values are listed in Table 4.5 of the main report.   
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Table C.2 Calculated Aluminum EPC Values 
 

Source  Aluminum Receptor BAF Predicted Concentration (ppm) 
From (ppm) To Al (dw) Factora (ww) 

Sediment 16,300 Aquatic Veg. 0.22 3586 0.1 359 
Sediment 16,300 Macroinvertebrates 0.04 652 0.25 163 
Sediment 16,300 Margin Veg. 0.016 260.8 0.2 52.2 
Sediment 16,300 Woody Veg. 0.016 260.8 0.3 78.2 
Water 3.9 Aquatic Veg. 0.56 2.184 0.1 0.22 
Water 3.9 Fish 100 390.0 1 390 
Macroinvertebrates 163 Fish 0.003 0.489 1 0.49 
Aquatic Veg. 359 Macroinvertebrates 0.04 14.36 1 14.4 
Vegetation 78.2 Mammals/birds 0.011 28.688 1 0.86 
a Used to convert from a dry weight to a wet weight basis. 
 
 
CHROMIUM 
 
Table C.3a summarizes the values found in the scientific literature for the transfer of chromium to margin 

vegetation and aquatic receptors.  Table C.3b the lists values for the transfer of chromium from the diet to 

mammal tissue. The selected BAF values to be used in the risk assessment are discussed below, and the 

selected values are listed in Table 4.4 in the main report.  As with aluminum, the highest reported transfer 

values were typically selected as the BAFs in order to conservatively model potential exposures to 

chromium.  The highest value of 0.65 ppm for transfer of chromium from soil/sediment to herbaceous 

vegetation was selected for both the sediment to aquatic plants and sediment to margin vegetation 

(herbaceous) BAFs in the risk assessment.  The highest value of 0.22 ppm for transfer to woody plants 

was selected as the BAF for sediment-to-woody-vegetation transfer.  For chromium transfer from water to 

aquatic plants, the reported values ranged from 12 to 695 ppm.  The highest value of 695, which is the 

mean for 32 different species evaluated in the study by Timofeeva-Resovskya et al. (1961), was selected 

as the water-to-aquatic-vegetation BAF.  The soil-to-amphibian transfer factor of 0.1 from Sparling and 

Lowe (1996) was selected as the BAF value for the transfers from sediment to macroinvertebrate, from 

aquatic vegetation to macroinvertebrate, and from macroinvertebrate to fish.  The BAF value of 40 ppm 

from Buhler et al. (1977) for the transfer of chromium from water to rainbow trout was selected as the 

water-to-fish BAF.  As shown in Table C.3b, there is generally very little transfer of chromium from the 

diet to animal tissue.  The highest reported value of 0.059 ppm from Dressler et al. (1986) was selected as 

the BAF for the vegetation to bird and mammal tissue BAF.  
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Table C.3a Bioaccumulation Factors for Chromium 
 

Species 
Substrate

ppm 
Tissue 
ppm BAF Reference 

Soil/Sediment  Herbaceous Vegetation 
Barley grain 241 1 0.004 Mazur and Koc (1976a, 1976b) 
Horse beans 175 1 0.006 Mazur and Koc (1976a, 1976b) 
Horse beans 241 1.5 0.006 Mazur and Koc (1976a, 1976b) 
Potato tubers 175 1 0.006 Mazur and Koc (1976a, 1976b) 
Wheat grain 175 1.4 0.008 Mazur and Koc (1976a, 1976b) 
Horse beans 90 0.8 0.009 Mazur and Koc (1976a, 1976b) 
Potato tubers 241 2.2 0.009 Mazur and Koc (1976a, 1976b) 
Barley grain 90 1.2 0.01 Mazur and Koc (1976a, 1976b) 
Wheat grain 241 2.8 0.01 Mazur and Koc (1976a, 1976b) 
Wheat grain 100 1 0.01 Cary et al. (1977); Diez and Rosopulo (1976)
Wheat grain 150 2 0.01 Cary et al. (1977); Diez and Rosopulo (1976)
Potato tubers 90 1 0.01 Mazur and Koc (1976a, 1976b) 
Barley grain 175 3.3 0.02 Mazur and Koc (1976a, 1976b) 
Wheat grain 90 1.7 0.02 Mazur and Koc (1976a, 1976b) 
Wheat grain 200 3 0.02 Cary et al. (1977); Diez and Rosopulo (1976)
Natural vegetation   0.026 Thorne and Coughtrey (1983) 
Pasture grass    0.026 Thorne and Coughtrey (1983) 
Barley grain 100 3 0.03 Cary et al. (1977); Diez and Rosopulo (1976)
Barley grain 150 4 0.03 Cary et al. (1977); Diez and Rosopulo (1976)
Horse beans 11.5 0.3 0.03 Mazur and Koc (1976a, 1976b) 
Barley grain 50 2 0.04 Cary et al. (1977); Diez and Rosopulo (1976)
Radish roots (field)   0.05 Harrison and Chirgawi (1989b) 
Cereal grains   0.051 Thorne and Coughtrey (1983) 
Agropyron smithii - sludge 14.3 0.9 0.06 Pierce (1994) 
Agropyron spicatum - sludge 9.7 0.6 0.06 Pierce (1994) 
Agropyron spicatum - sludge 11.7 0.7 0.06 Pierce (1994) 
Agropyron spicatum - sludge 14.3 0.8 0.06 Pierce (1994) 
Barley grain 11.5 0.7 0.06 Mazur and Koc (1976a, 1976b) 
Plants (general)   0.06 Kloke et al. (1984) 
Potato tubers 11.5 0.7 0.06 Mazur and Koc (1976a, 1976b) 
Radish roots (lab)   0.07 Harrison and Chirgawi (1989a) 
Agropyron spicatum - sludge 10.6 0.7 0.07 Pierce (1994) 
Wheat grain 11.5 0.8 0.07 Mazur and Koc (1976a, 1976b) 
Agropyron smithii - compost 14 1.2 0.08 Harris-Pierce (1994) 
Oryzopsis hymenoides - sludge 11.7 1.1 0.09 Pierce (1994) 
Oryzopsis hymenoides - sludge 14.3 1.2 0.09 Pierce (1994) 
Astragalus tenellus - sludge 14.3 1.3 0.09 Pierce (1994) 
Lettuce (field)   0.1 Harrison and Chirgawi (1989b) 
Agropyron smithii - compost 12 1.2 0.1 Harris-Pierce (1994) 
Oryzopsis hymenoides - sludge 9.7 1 0.1 Pierce (1994) 
Wheat straw 100 10 0.1 Cary et al. (1977); Diez and Rosopulo (1976)
Lettuce (lab)   0.11 Harrison and Chirgawi (1989a) 
Corn leaves 75 8 0.11 Cary et al. (1977); Diez and Rosopulo (1976)
Oryzopsis hymenoides - sludge 10.6 1.2 0.11 Pierce (1994) 
Wheat straw 150 18 0.12 Cary et al. (1977); Diez and Rosopulo (1976)
Agropyron smithii - sludge 9.7 1.3 0.13 Pierce (1994) 
Agropyron smithii - sludge 10.6 1.4 0.13 Pierce (1994) 
Agropyron smithii - sludge 11.7 1.4 0.14 Pierce (1994) 
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Table C.3a Bioaccumulation Factors for Chromium (continued) 
 

Species 
Substrate

ppm 
Tissue 
ppm BAF Reference 

Soil/Sediment  Herbaceous Vegetation 
Corn leaves 100 15 0.15 Cary et al. (1977); Diez and Rosopulo (1976)
Wheat straw 200 29 0.15 Cary et al. (1977); Diez and Rosopulo (1976)
Pea pods and leaves (field)   0.15 Harrison and Chirgawi (1989b) 
Corn leaves 125 23 0.18 Cary et al. (1977); Diez and Rosopulo (1976)
Agropyron smithii - sludge 5.5 1.2 0.2 Harris-Pierce (1994) 
Astragalus tenellus - sludge 11.7 2.3 0.2 Pierce (1994) 
Agropyron smithii - sludge 5.8 1.2 0.22 Harris-Pierce (1994) 
Pea pods and leaves (lab)   0.22 Harrison and Chirgawi (1989a) 
Astragalus tenellus - sludge 9.7 2.2 0.23 Pierce (1994) 
Astragalus tenellus - sludge 10.6 2.6 0.24 Pierce (1994) 
Bouteloua gracilis - compost 14 3.6 0.26 Harris-Pierce (1994) 
Buchloe dactyloides - sludge 5.8 1.5 0.26 Harris-Pierce (1994) 
Buchloe dactyloides - compost 14 3.7 0.26 Harris-Pierce (1994) 
Bouteloua gracilis - sludge 5.8 1.6 0.28 Harris-Pierce (1994) 
Bouteloua gracilis - compost 12 3.3 0.28 Harris-Pierce (1994) 
Buchloe dactyloides - sludge 5.5 1.6 0.29 Harris-Pierce (1994) 
Bouteloua gracilis - sludge 5.5 1.8 0.32 Harris-Pierce (1994) 
Buchloe dactyloides - compost 12 7.8 0.65 Harris-Pierce (1994) 

Soil  Woody Plants 
Spruce needles - soil   0.002 Wyttenbach and Tobler (1998) 
Artemisia tridentata - sludge 14.3 0.7 0.05 Pierce (1994) 
Chrysothamnus viscidiflorus - sludge 14.3 1.2 0.08 Pierce (1994) 
Artemisia tridentata - sludge 11.7 1.3 0.11 Pierce (1994) 
Artemisia tridentata - sludge 10.6 1.2 0.12 Pierce (1994) 
Artemisia tridentata - sludge 9.7 1.4 0.15 Pierce (1994) 
Chrysothamnus viscidiflorus - sludge 11.7 1.8 0.15 Pierce (1994) 
Chrysothamnus viscidiflorus - sludge 9.7 1.7 0.18 Pierce (1994) 
Artemisia frigida - sludge 5.8 1.1 0.19 Harris-Pierce (1994) 
Artemisia frigida - compost 12 2.2 0.19 Harris-Pierce (1994) 
Chrysothamnus viscidiflorus - sludge 10.6 2 0.19 Pierce (1994) 
Artemisia frigida - compost 14 2.8 0.2 Harris-Pierce (1994) 
Artemisia frigida - sludge 5.5 1.2 0.22 Harris-Pierce (1994) 

Water  Aquatic Plants 
Water hyacinth Cr(VI) Shoot 10 119 12 Zhu et al. (1999) 
Duckweed 10 2870 287 Zayed et al. (1998) 
Water hyacinth Cr(VI) Root 10 3951 395 Zhu et al. (1999) 
Duckweed 0.1 42 420 Zayed et al. (1998) 
Duckweed 1 660 660 Zayed et al. (1998) 
Aquatic plants (32 spp.) - Cr (III)   695 Timofeeva-Resovskaya et al. (1961) 

Water  Fish 
Salmo gairdneri 528g - hexavalent Cr 
white muscle(ww/ww) 0.00025 0.01 40 Buhler et al. (1977) 

Soil  Amphibians 
R. clamitans, tadpoles soil/body 16.6 1.7 0.1 Sparling and Lowe (1996) 
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Table C.3b Transfer Factors for Chromium in the Diet to Mammals 
 

Species Substrate 
Substrate 

ppm Tissue 
Tissue 
ppm BAF Reference 

Diet Birds/Mammals 

Cottontail Diet 8.48 Kidney 0 0 Dressler et al. (1986) 
Cottontail Diet 8.48 Liver 0 0 Dressler et al. (1986) 
Rats (Cr VI) 20d (ww/ww) Drinking water 250 Fetus 0.069 0.000276 Kanojia et al. (1996) 
Rats (Cr VI) 20d (ww/ww) Drinking water 750 Fetus 0.241 0.000321 Kanojia et al. (1996) 
Rats (Cr VI) 20d (ww/ww) Drinking water 500 Fetus 0.163 0.000326 Kanojia et al. (1996) 
Cottontail Diet 8.48 Muscle 0.5 0.059 Dressler et al. (1986) 
 
 
Table C.4 shows the exposure point concentrations (EPC) calculated for chromium using the selected 

BAF values discussed above. The sediment and water concentrations are the maximum values measured 

in the initial testing of tailings (see Section 3 of the main report).   Maximum values are used to 

conservatively reflect potential exposure.  The macroinvertebrate tissue concentration of 3.0 ppm used to 

model the transfer to fish tissue is the value calculated for the sediment to macroinvertebrate tissue.  The 

calculated aquatic vegetation tissue concentration of 7.7 ppm used to model the transfer to 

macroinvertebrate tissue was calculated based on the transfer of chromium from sediment to aquatic 

vegetation.  The higher of the two calculated margin vegetation concentrations—15.5 ppm (for 

herbaceous vegetation)—was used to model the transfer to bird and mammal tissue.  If there is more than 

one pathway for calculated transfer to a tissue type, the higher value, shown in bold, was selected for use 

in the risk assessment.  As noted earlier, the higher values are selected to conservatively estimate potential 

exposure.  The selected values are listed in Table 4.5 of the main report.   
 
Table C.4 Calculated Chromium EPC Values 
 

Source Chromium Receptor BAF Predicted Concentration (ppm) 
From (ppm) To Cr (dw) Factora (ww) 

Sediment 119 Aquatic Veg. 0.65 77.35 0.1 7.7 
Sediment 119 Macroinvertebrates 0.1 11.9 0.25 3.0 
Sediment 119 Margin Veg. 0.65 77.35 0.2 15.5 
Sediment 119 Woody 0.22 26.18 0.3 7.8 
Water 0.02 Aquatic Veg. 695 13.9 0.1 1.4 
Water 0.02 Fish 40 0.8 1 0.80 
Macroinvertebrates 3.0 Fish 0.1 0.3 1 0.30 
Aquatic Veg. 7.7 Macroinvertebrates 0.1 0.77 1 0.77 
Vegetation 15.5 Mammals/birds 0.06 0.93 1 0.93 
aUsed to convert from a dry weight to a wet weight basis. 
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ATTACHMENT D. REVIEW OF TSS TOXICITY TO AQUATIC LIFE 
 

 
 

The scientific literature was reviewed and summarized for the effects of both suspended and deposited 

sediments on aquatic biota and aquatic habitat. The literature survey focused on the Dolly Varden char 

(Salvelinus malma) and the aquatic macroinvertebrate community, though effects on the threespine 

stickleback (Gasterosteus aculeatus) were also considered.  

 

Sediment Effects on Fish 
 

There is a substantial body of knowledge about the effects of suspended sediments on fish, primarily on 

coldwater salmonids (e.g., trout). Wallen’s (1951) early work indicated that most warmwater fish are 

relatively insensitive to suspended sediments, with only limited effects occurring at concentrations as high 

as 100,000 parts per million (ppm) of suspended montmorillonite clay with 16 species of fish 

(summarized in Waters, 1995). Later work indicated that salmonids are more sensitive, overall, than 

warmwater fish and are therefore the primary focus of most subsequent research into sediment effects.  

 

Published reviews on sediment effects discuss both direct and indirect effects of sediments (Cordone and 

Kelly, 1961; Sorensen et al., 1977; Langer, 1980; Alabaster and Lloyd, 1982; Waters, 1995). Sediment 

can cause direct mortality to fish, or indirectly impact them by reducing growth rates or resistance to 

disease. Smaller fish are more susceptible than larger fish, and sac fry (alevin) likely the most vulnerable 

stage after egg hatching (Waters, 1995). Sublethal effects of sediment, however, are more important to 

consider than mortality since they can occur at lower concentrations of either suspended or deposited 

sediment. Sublethal effects can impact reproduction, development of eggs and larvae, and feeding 

success, and can modify natural movements and migration (Newcombe and MacDonald, 1991; Waters, 

1995). In general, deposited sediments reduce reproductive success in salmonids by reducing the 

permeability of gravel, thereby decreasing intragravel flow and dissolved oxygen concentrations. 

Deposited sediments can also trap early life stages of salmonids (alevins or sac fry). It has been shown, 

however, that once the gravel beds are cleared of deposited materials, fish rapidly return and breeding 

success increases (Hamilton, 1961; Everest et al., 1987). 

 
Short-term exposure to elevated concentrations of total suspended solids (TSS) or chronic exposure to 

relatively low TSS concentrations may not produce detrimental effects. Turbidity is elevated in all 

streams for short durations during storm and snowmelt events. Juveniles and adult salmonids seem to be 

little affected (Sorenson et al., 1977) by these transitory episodes, though Bisson and Bilby (1982) 
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reported that coho salmon avoid waters exceeding a TSS concentration of 70 nephelometrric turbidity 

units (NTU). In a laboratory setting, juvenile coho salmon and steelhead trout exhibited reduced growth 

rates and higher emigration rates in turbid streams (25–50 NTU) compared with clear streams (Sigler et 

al., 1984). Turbidity also influences the foraging behavior of adult resident salmonids by reducing the 

distance from which they can locate drifting prey (Spence et al., 1996). Lloyd (1987) found that turbid 

streams were avoided by juveniles except when the fish must pass through them along migration routes. 

Newcombe and MacDonald (1991) presented a concentration-duration response model intended to be 

used as a tool for assessing environmental effects caused by suspended sediments. Results indicated that 

duration of exposure as well as concentration must be considered. Upper duration thresholds and lower 

concentration thresholds must be incorporated into any effective stress index model (Newcombe and 

Jenson, 1996). 

 
There is also some evidence that fish can adapt to high-suspended sediment loads. Everest et al. (1987) 

reported that for coho salmon, suspended sediment levels of 2,000–3,000 ppm caused an initial mild 

stress response. However, the fish quickly adapted, and no further response was observed. In a study from 

Oregon, TSS loads of 40–20,000 ppm caused a decrease in the standing crop of fish in the spring. 

However, some fish did remain in pools over the summer. After some seasonal flushing, the standing crop 

returned to nearly 50 percent of the pre-sediment density by the next spring (Gammon, 1970). 

 
Table D.1 shows the generic values listed in the literature for suspended sediment levels that are 

protective of fish habitat.  

 

 
Table D.1 Reported Generic TSS Levels Protective of Fisheries 
 

 Level of Protection 
High Moderate

Citation TSS (ppm) TSS (ppm)
EIFAC (1964) 0–25
Alabaster (1972) 26–80
NAS/NAE (1973) 0–25 26–80
Alabaster and Lloyd (1980) 0–25 26–80
Newport and Moyer (1974) 0–25 26–100
Wilber (1983) 0–30 30–85
Hill (1974) 0–10
DFO (1983) 0 1–100
Thurston et al. (1979) 0–100

 

Table D.2 lists values from the scientific literature that are specific to different species, duration of 

sediment loading, particle size, and life stage. The majority of these values are for salmonid species, 
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though there are a few values for non-salmonids that may be more relevant to understanding sediment 

toxicity to the stickleback. Factors that are known to influence the potential toxicity of sediment are 

particle size, duration of elevated TSS levels, life stage of the exposed fish, and temperature. Waters 

(1995) indicates that temperature is most likely only an indirect factor in toxicity, as it may result in an 

additional source of stress to fish. Greater TSS toxicity was observed when temperatures neared the 

tolerance limits for salmonids (i.e., at temperatures of less than 4 °C or more than 18 °C). Values in Table 

D.2 are listed from the lowest to highest TSS levels that resulted in no effects (no shading), followed by 

values from lowest to highest that resulted in an effect on fish (shaded). It is important to note that though 

an effect may be reported, it may not be detrimental to the overall health and viability of the population of 

concern. 
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Table D.2 Literature Values for Sediment Effects on Fish 
 

Species Sediment Type 
Sediment 
Amount 
(ppm) 

Time Effect Location Reference 

Rainbow trout 
eggs-fry 

suspended 6 3 
months

NOAEL Simulated 
stream 

Slaney et al. (1977b) 

Rainbow trout 
eggs-fry 

suspended- silty loam 18 2 
months

NOAEL Centennial 
Creek, BC 

Slaney et al. (1977b) 

Brown trout suspended  60 1 year No effect on population size UK rivers Herbert et al. (1961) 

Rainbow trout 
eggs-fry 

suspended- silty loam 73 2 
months

NOAEL Centennial 
Creek, BC 

Slaney et al. (1977b) 

Yellow perch & 
striped bass eggs 

suspended fine-grained 500 To 
hatch 

NOAEL Chesapeake 
Bay, MD 

Schubel et al. (1974) 

Rainbow trout suspended gypsum 553 3.5 
weeks 

Safe level for this time frame 
(100% survival) 

Lab Herbert and Wakeford 
(1962) 

Coho salmon 
fingerlings 

suspended  8100 96 
hours 

NOAEL at 7 °C Lab Servizi and Martens (1991) 

Coho salmon 
fingerlings 

suspended  8200 96 
hours 

LC 1 at 7 °C Lab Servizi and Martens (1991) 

Fish: 16 species 
warmwater  

suspended/clay/silt  20000 --- Critical concentration  Lab Wallen (1951) 

Coho salmon- 
juveniles 

suspended 14 1 hour Reduction in feeding efficiency  Berg and Northcote (1985) 

Arctic grayling suspended 20 96 
hours 

13% mortality of sac fry  Reynolds et al. (1989) 

Rainbow trout suspended 23 7 weeks 62% red. in egg-to-fry survival --- Slaney et al. (1977b) 

Arctic grayling suspended 22 72 
hours 

15% mortality of sac fry --- Reynolds et al. (1989) 

Arctic grayling suspended 25 24 
hours 

6% mortality of sac fry  Reynolds et al. (1989) 

Cutthroat trout suspended 35 2 hours Feeding ceased  Bachmann (1958) 

Rainbow trout suspended silty loam 37 2 
months

46% reduction in egg to fry 
survival 

 Slaney et al. (1977b) 

Arctic grayling suspended 48 48 
hours 

14% mortality of sac fry  Reynolds et al. (1989) 

Rainbow trout coal washery solids 50 40 days Reduced growth rate Lab Herbert and Richards (1963)

Coho salmon 
juvenile 

suspended 53.5 12 
hours 

Physiological stress  Berg (1983) 

Rainbow trout suspended silty loam 57 2 
months

23% reduction in egg to fry 
survival 

 Slaney et al. (1977b) 

Arctic grayling suspended 65 24 
hours 

15% mortality of sac fry  Reynolds et al. (1989) 

Rainbow trout suspended 68 30 days 25% population reduction Montana Peters (1967) 

Chinook salmon suspended 75 7 days Harm to habitat quality  Slaney et al. (1977a) 

Chinook salmon, 
rainbow trout 

suspended fire clay 84 14 days Reduction in growth rate  Sigler et al. (1984) 

Rainbow trout suspended 90 19 days 5% mortality of subadults  Herbert and Merkins (1961) 

Chum salmon suspended 97 23 
weeks 

77% mortality of eggs and alevins --- Langer (1980) 

Coho salmon 
juvenile 

suspended 100 1 hour 45% reduction in feeding rate  Noggle (1978) 

Arctic grayling 
juveniles 

suspended  100 6 weeks Impaired feeding, red. growth 
rates 

Lab McLeay et al. (1987) 

Rainbow trout suspended 101 60 days 98% mortality of eggs (controls, 
14.6%) 

--- Turnpenny and Williams 
(1980) 

Brown trout suspended 110 8.5 
weeks 

98% mortality of eggs South Wales 
River 

Scullion and Edwards (1980)

Chum salmon suspended 111 23 
weeks 

90% mortality of eggs and alevins --- Langer (1980) 

Rainbow trout suspended 120 16 days 60–70% mortality (controls 32%) --- Erman and Ligon (1988) 

Arctic grayling suspended 143 96 
hours 

26% mortality of sac fry --- Reynolds et al. (1989) 
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Table D.2 Literature Values for Sediment Effects on Fish (continued) 

Species Sediment Type 
Sediment 
Amount 
(ppm) 

Time Effect Location Reference 

Rainbow trout suspended 157 10 weeks 100% mortality of eggs Lab Shaw and Maga (1943) 

Rainbow trout suspended 171 96 hour Histological damage  Goldes (1983) 

Arctic grayling suspended 185 72 hours 41% mortality of sac fry --- Reynolds et al. (1989) 

Rainbow trout coal washery solids 200 24 hours 5% fry mortality Lab Herbert and Richards (1963) 

Rainbow trout coal washery solids 200 7 days 8% fry mortality Lab Herbert and Richards (1963) 

Rainbow trout coal washery solids 200 98 days 50% fry mortality Lab Herbert and Richards (1963) 

Arctic grayling suspended 230 48 hours 47% mortality of sac fry --- Reynolds et al. (1989) 

Coho salmon 
juvenile 

suspended 250 1 hour 90% reduction in feeding rate  Noggle (1978) 

Rainbow trout suspended wood 
fiber 

270 2.7 weeks 80% mortality of subadults Lab Herbert and Merkins (1961) 

Coho salmon 
juvenile 

suspended 300 1 hour Feeding ceased  Noggle (1978) 

Arctic grayling suspended 300 6 weeks 10% reduction in growth rate Lab McLeay et al. (1987) 

Rainbow and brown 
trout 

suspended  300 4 weeks 97% reduction in population 
size 

Blue Water 
Creek, MT 

Peters (1967) 

Chinook salmon suspended 488 96 hours 50% mortality of smolts Lab Stober et al. (1981) 

Rainbow trout suspended 500 9 hours Physiological ill effects  Redding and Schreck (1980) 

Coho salmon suspended 509 96 hours 50% mortality of smolts Lab Stober et al. (1981) 

Rainbow trout suspended kaolin 810 19 days 5–80% mortality of subadults  Herbert and Merkins (1961) 

Rainbow trout suspended 
diatomaceous earth 

810 19 days 80–85% mortality of subadults  Herbert and Merkins (1961) 

Rainbow trout eggs suspended  1,000 6 days 100% mortality compared with
6% mortality in control 

Powder River, 
OR 

Campbell (1954) 

Rainbow trout 
fingerlings 

suspended  1,000 20 days 57% mortality compared with 
9.5% control 

Powder River, 
OR 

Campbell (1954) 

Arctic grayling 
juveniles 

suspended  1,000 42 days 33% reduction in growth rates Lab McLeay et al. (1987) 

Rainbow trout suspended 1,000 2 months 85% reduction in population 
size 

 Herbert and Merkins (1961) 

Brown trout suspended  1,040 1 year 85% reduction in population 
size 

UK  rivers Herbert et al. (1961) 

Coho salmon suspended  1,200 96 hours 50% mortality of juveniles Clearwater 
River, WA 

Noggle (1978) 

Coho salmon suspended 1,217 96 hours 50% mortality of pre-smolts 
(High temp) 

 Stober et al. (1981) 

Chinook and 
sockeye salmon 

suspended  1,400 36 hours 10% mortality of juveniles Lab Newcomb and Flagg (1983) 

Chinook salmon 
juveniles 

suspended 1,547 96 hours Histological damage to gills  Noggle (1978) 

Rainbow trout suspended gypsum 4,250 3.5 weeks 50% mortality Lab Herbert and Wakeford (1962)

Rainbow trout suspended 5,000 7 days Fish survived, but gill 
epithelium harmed 

 Slanina (1962) via Newcombe 
and MacDonald 

Shiner perch 
(marine) 

suspended bentonite 5,000 10 days LC50 San Francisco 
Bay 

Peddicord et al. (1975) 

Striped bass 
(marine) 

suspended bentonite 5,000 10 days LC50 San Francisco 
Bay 

Peddicord et al. (1975) 

Brown trout suspended  5,838 1 year 85% reduction in population 
size 

UK rivers Herbert et al. (1961) 

Coho salmon 
fingerlings 

suspended 7,500 96 hours LC 50 at 18°C Lab Serivzi and Martens (1991) 

Coho salmon swim-
up 

suspended 8,000 96 hours LC 50 at 7°C Lab Serivzi and Martens (1991) 

Chinook and 
sockeye salmon 

suspended 9,400 36 hours 50% mortality of juveniles Lab Newcomb and Flagg (1983) 
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Table D.2 Literature Values for Sediment Effects on Fish (continued) 

Species Sediment Type 
Sediment 
Amount 
(ppm) 

Time Effect Location Reference 

Sockeye salmon 
juvenile 

suspended 17,600 96 hours LC 50 at 8°C Lab Servizi and Martens (1987) 

Coho salmon suspended 18,672 96 hours 50% mortality of pre-smolts Lab Stober et al. (1981) 

Chinook salmon suspended 19,364 96 hours 50% mortality of smolts Lab Stober et al. (1981) 

Arctic grayling suspended  20,000 96 hours 10% mortality of age 0 fish Lab McLeay et al. (1987) 

Coho salmon 
fingerlings 

suspended 22,700 96 hours LC 50 at 7°C Lab Servizi and Martens (1991) 

Chum salmon suspended 28,000 96 hours 50% mortality of juveniles  Smith (1939) 

Coho salmon suspended 28,184 96 hours 50% mortality of smolts Lab Stober et al. (1981) 

Coho salmon suspended 29,580 96 hours 50% mortality of smolts  Stober et al. (1981) 

Chinook salmon 
juvenile 

suspended 31,000 96 hours LC 50 at 7°C Lab Servizi and Gordon (1990) 

Coho salmon suspended 35,000 96 hours 50% mortality of juveniles  Noggle (1978) 

Chinook and 
sockeye salmon 

suspended 39,400 36 hours 90% mortality of juveniles  Newcomb and Flagg (1983) 

Rainbow trout suspended 49,000 96 hours 50% mortality of juveniles  Lawrence and Scherer (1974) 

Chum salmon suspended 55,000 96 hours 50% mortality of juveniles  Smith (1939) 

Chinook and 
sockeye salmon 

suspended 82,000 6 hours 60% mortality of juveniles  Newcomb and Flagg (1983) 

Arctic grayling suspended  100,000 96 hours 20% mortality of age 0 fish Lab McLeay et al. (1987) 

Fish: 16 species 
warmwater 

suspended/clay/silt  100,000 1 week Most species survived Lab Wallen (1951) 

Fish: 16 species 
warmwater 

clay/silt turbidity 175,000 1 week Lethal Lab Wallen (1951) 

Chinook and 
sockeye salmon 

suspended 207,000 1 hour 100% mortality of juveniles Lab Newcomb and Flagg (1983) 
 

Chinook salmon suspended sediment 390,000 To hatch 77% reduction in survival Washington Shelton and Pollack  (1966) 

Shaded areas indicate an adverse effect reported. 
NOAEL = no observed adverse effect level. 
 

Values from Table D.2 are presented in Tables D.2a–D.2d according to the salmonid life stages (eggs, 

alevin, fry, and adults). In these subtables, conditions that were reported to have no impact are shown 

without shading. Conditions that had limited impact are lightly shaded, and those that had significant 

impacts are more deeply shaded. Significant impacts are those deemed to have resulted in a larger than 25 

percent decrease in populations. If growth or other physiological parameters were affected, or if there was 

less than 25 percent mortality, these conditions are deemed to have resulted in a limited impact.  
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Table D.2a Sediment Effects on Salmonid Egg Stage 
Species Sediment Type TSS 

(ppm) 
Time Effect Location Reference 

Rainbow trout suspended 6 3 months NOAEL Simulated 
stream 

Slaney et al. (1977b) 

Rainbow trout suspended silty loam 18 2 months NOAEL Centennial 
Creek, BC 

Slaney et al. (1977b) 

Rainbow trout suspended 20 3 months NOAEL Bluewater 
Creek, MT 

Peters (1965) 

Rainbow trout suspended silty loam 73 2 months NOAEL Centennial 
Creek, BC 

Slaney et al. (1977b) 

Rainbow trout  
green eggs 

Deposited coarse (0.84–4.6mm) 
sediment 

100,000 To hatch NOAEL Lab Reiser and White 
(1988) 

Chinook green eggs Deposited coarse (0.84–4.6mm) 
sediment 

100,000 To hatch NOAEL Lab Reiser and White 
(1988) 

Rainbow trout suspended 23 3 months 62% red. in egg-to-fry 
survival 

Simulated 
stream 

Slaney et al. (1977b) 

Rainbow trout suspended silty loam 37 2 months 46% reduction in egg to 
fry survival 

Centennial 
Creek, BC 

Slaney et al. (1977b) 

Rainbow trout suspended silty loam 57 2 months 23% reduction in egg to 
fry survival 

Centennial 
Creek, BC 

Slaney et al. (1977b) 

Chum salmon suspended 97 23 weeks 77% mortality- eggs and 
alevins 

--- Langer (1980) 

Rainbow trout suspended 100–150 3 months 39% mortality of 
embryos 

Bluewater 
Creek, MT 

Peters (1965) 

Rainbow trout suspended 101 60 days 98% mortality of eggs 
(controls, 14.6%) 

--- Turnpenny and 
Williams (1980) 

Brown trout suspended 110 8.5 weeks 98% mortality of eggs South Wales 
River 

Scullion and Edwards 
(1980) 

Chum salmon suspended 111 23 weeks 90% mortality- eggs and 
alevins 

--- Langer (1980) 

Rainbow trout suspended 120 16 days 60-70% mortality 
(controls 32%) 

--- Erman and Ligon 
(1988) 

Rainbow trout suspended 150–275 3 months 90% mortality of 
embryos 

Bluewater 
Creek, MT 

Peters (1965) 

Rainbow trout suspended 157 10 weeks 100% mortality of eggs Lab Shaw and Maga (1943)

Rainbow trout  
eggs 

suspended  1,000   6 days 100% mortality 
compared to 6% 
mortality in control 

Powder River, 
OR 

Campbell (1954) 

Rainbow trout  
eyed eggs 

deposited fine (<0.84mm) 
sediment 

100,000 To hatch 40% decrease in hatch 
success 

Lab Reiser and White 
(1988) 

Rainbow trout  
green eggs 

deposited fine (<0.84mm) 
sediment 

100,000 To hatch 60% decrease in hatch 
success 

Lab Reiser and White 
(1988) 

Chinook  
green eggs 

deposited fine (<0.84mm) 
sediment 

100,000 To hatch 60% decrease in hatch 
success 

Lab Reiser and White 
(1988) 

Rainbow trout  
green eggs 

deposited coarse (0.84–4.6mm) 
sediment 

300,000 To hatch 50% decrease in hatch 
success 

Lab Reiser and White 
(1988) 

Chinook  
green eggs 

deposited coarse (0.84–4.6mm) 
sediment 

300,000 To hatch 45% decrease in hatch 
success 

Lab Reiser and White 
(1988) 

Chinook salmon suspended sediment 390,000 To hatch 77% reduction in 
survival 

Washington Shelton and Pollack  
(1966) 

NOAEL = no observed adverse effect level. 
Shaded areas indicate an adverse effect reported. 
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Table D.2b TSS Effects on Salmonid Alevin Stage 

Species 
Sediment Type TSS (ppm) 

Time Effect Location Reference 

Arctic grayling suspended 20 96 hours 13% mortality of sac fry  Reynolds et al. (1989) 

Arctic grayling suspended 22 72 hours 15% mortality of sac fry --- Reynolds et al. (1989) 

Arctic grayling suspended 25 24 hours 6% mortality of sac fry --- Reynolds et al. (1989) 

Arctic grayling suspended 48 48 hours 14% mortality of sac fry --- Reynolds et al. (1989) 

Arctic grayling suspended 65 24 hours 15% mortality of sac fry  Reynolds et al. (1989) 

Chum salmon suspended 97 23 weeks 77% mortality of eggs and alevins --- Langer (1980) 

Chum salmon suspended 111 23 weeks 90% mortality of eggs and alevins --- Langer (1980) 

Arctic grayling suspended 143 96 hours 26% mortality of sac fry --- Reynolds et al. (1989) 

Arctic grayling suspended 185 72 hours 41% mortality of sac fry --- Reynolds et al. (1989) 

Arctic grayling suspended 230 48 hours 47% mortality of sac fry --- Reynolds et al. (1989) 

Shaded areas indicate an adverse effect reported. 
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Table D.2c TSS Effects on Salmonid Fry/Juvenile Stage 
 

Species Sediment Type 
TSS 

(ppm) Time Effect Location Reference 

Coho salmon fingerlings suspended  8,100 96 hours NOAEL at 7 °C Lab Servizi and Martens (1991) 
Coho salmon juveniles suspended 14 1 hour Reduction in feeding 

efficiency 
 Berg and Northcote (1985) 

Coho salmon juvenile suspended 53.5 12 hours Physiological stress  Berg (1983) 
Chinook salmon suspended 75 7 days Harm to habitat quality  Slaney et al. (1977a) 
Arctic grayling juveniles suspended  100 6 weeks Impaired feeding, red. growth 

rates 
Lab McLeay et al. (1987) 

Coho salmon juvenile suspended 100 1 hour 45% reduction in feeding rate  Noggle (1978) 
Rainbow trout coal washery solids 200 24 hours 5% fry mortality Lab Herbert and Richards (1963) 
Rainbow trout coal washery solids 200 7 days 8% fry mortality Lab Herbert and Richards (1963) 
Rainbow trout coal washery solids 200 98 days 50% fry mortality Lab Herbert and Richards (1963) 
Coho salmon juvenile suspended 250 1 hour 90% reduction in feeding rate  Noggle (1978) 
Coho salmon juvenile suspended 300 1 hour Feeding ceased  Noggle (1978) 
Arctic grayling juveniles suspended 300 6 weeks 10% reduction in growth rate Lab McLeary et al. (1987) 
Chinook salmon suspended 488 96 hours 50% mortality of smolts Lab Stober et al. (1981) 
Coho salmon suspended 509 96 hours 50% mortality of smolts Lab Stober et al. (1981) 
Rainbow trout fingerlings suspended  1,000 20 days 57% mortality compared with 

9.5% control 
Powder 
River, OR 

Campbell (1954) 

Arctic grayling juveniles suspended  1,000 42 days 33% reduction in growth rates Lab McLeay et al. (1987) 
Coho salmon suspended  1,200 96 hours 50% mortality of juveniles Clearwater 

R., WA 
Noggle (1978) 

Coho salmon suspended 1,217 96 hours 50% mortality of pre-smolts 
(high temp) 

 Stober et al. (1981) 

Chinook and sockeye 
salmon 

suspended  1,400 36 hours 10% mortality of juveniles Lab Newcomb and Flagg (1983) 

Chinook salmon juveniles suspended 1,547 96 hours Histological damage to gills  Noggle (1978) 
Coho salmon fingerlings suspended 7,500 96 hours LC 50 at 18 °C Lab Serivzi and Martens (1991) 
Coho salmon swim-up suspended 8,000 96 hours LC 50 at 7 °C Lab Serivzi and Martens (1991) 
Coho salmon fingerlings suspended  8,200 96 hours LC 1 at 7 °C Lab Servizi and Martens (1991) 
Chinook and sockeye 
salmon 

suspended 9,400 36 hours 50% mortality of juveniles Lab Newcomb and Flagg (1983) 

Sockeye salmon juvenile suspended 17,600 96 hours LC 50 at 8 °C Lab Servizi and Martens (1987) 
Coho salmon suspended 18,672 96 hours 50% mortality of pre-smolts Lab Stober et al. (1981) 
Chinook salmon suspended 19,364 96 hours 50% mortality of smolts Lab Stober et al. (1981) 
Arctic grayling juveniles suspended  20,000 96 hours 10% mortality  Lab McLeay et al. (1987) 
Coho salmon fingerlings suspended 22,700 96 hours LC 50 at 7 °C Lab Servizi and Martens (1991) 
Chum salmon suspended 28,000 96 hours 50% mortality of juveniles  Smith (1939) 
Coho salmon suspended 28,184 96 hours 50% mortality of smolts Lab Stober et al. (1981) 
Coho salmon suspended 29,580 96 hours 50% mortality of smolts  Stober et al. (1981) 
Chinook salmon juvenile suspended 31,000 96 hours LC 50 at 7 °C Lab Servizi and Gordon (1990) 
Coho salmon suspended 35,000 96 hours 50% mortality of juveniles  Noggle (1978) 
Chinook and sockeye 
salmon 

suspended 39,400 36 hours 90% mortality of juveniles  Newcomb and Flagg (1983) 

Rainbow trout suspended 49,000 96 hours 50% mortality of juveniles  Lawrence and Scherer (1974) 
Chum salmon suspended 55,000 96 hours 50% mortality of juveniles  Smith (1939) 
Chinook and sockeye 
salmon 

suspended 82,000 6 hours 60% mortality of juveniles  Newcomb and Flagg (1983) 

Arctic grayling juveniles suspended  100,000 96 hours 20% mortality  Lab McLeay et al. (1987) 
Chinook and sockeye 
salmon 

suspended 207,000 1 hour 100% mortality of juveniles Lab Newcomb and Flagg (1983) 

NOAEL= no observed adverse effect level.  Shaded areas indicate an adverse effect reported. 
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Table D.2d TSS Effects on Adult Salmonids 
 

Species Sediment Type TSS 
(ppm) 

Time Effect Location Reference 

Brown trout suspended  60 1 year No effect on population size UK rivers Herbert et al. (1961) 

Rainbow trout suspended gypsum 553 3.5 
weeks 

Safe level (100% survival) Lab Herbert and Wakeford (1962)

Cutthroat trout suspended 35 2 hours Feeding ceased  Bachmann (1958) 

Rainbow trout coal washery solids 50 40 days Reduced growth rate Lab Herbert and Richards (1963) 

Rainbow trout suspended 68 30 days 25% population reduction Montana Peters (1967) 

Chinook salmon, 
rainbow  trout 

suspended 84 14 days Reduction in growth rate  Sigler et al. (1984) 

Rainbow trout suspended 90 19 days 5% mortality of subadults  Herbert and Merkins (1961) 

Rainbow trout suspended 171 96 hours Histological damage  Goldes (1983) 

Rainbow trout suspended wood fiber 270 2.7 
weeks 

80% mortality of subadults Lab Herbert and Merkins (1961) 

Rainbow and 
brown trout 

suspended  300 4 weeks 97% reduction in population size Blue Water 
Creek, MT 

Peters (1967) 

Rainbow trout suspended 500 9 hours Physiological ill effects  Redding and Schreck (1980) 

Rainbow trout suspended kaolin 810 19 days 5–80% mortality of subadults  Herbert and Merkins (1961) 

Rainbow trout suspended 
diatomaceous earth 

810 19 days 80–85% mortality of subadults  Herbert and Merkins (1961) 

Rainbow trout suspended 1,000 2 
months

85% reduction in population size  Herbert and Merkins (1961) 

Brown trout suspended  1,040 1 year 85% reduction in population size UK  rivers Herbert et al. (1961) 

Rainbow trout suspended gypsum 4,250 3.5 
weeks 

50% mortality Lab Herbert and Wakeford (1962)

Rainbow trout suspended 5,000 7 days Fish survived, but gill epithelium 
harmed 

 Slanina (1962) 

Brown trout suspended  5,838 1 year 85% reduction in population size UK rivers Herbert et al. (1961) 

Shaded areas indicate an adverse effect reported. 
 

The effects at different TSS concentrations and durations for each life stage, along with a matrix table 

specific to each salmonid life stage, are provided below. 

 

Eggs 

The information on TSS effects on eggs is limited in relation to time points. The only value for short time 

periods is a 100 percent mortality under 1,000 ppm TSS for 6 days. For longer periods (2–3 months), the 

following effects may occur: 

  

 TSS Concentration  Status    
 0–73 ppm  acceptable (no effects) 

57   only limited effects 
 23+ ppm  significant mortality of eggs   
 

A matrix table outlining the limited available values is shown in Table D.3. 
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Table D.3 Matrix table for egg stage of trout 
 

Egg (June–July) 
---------------TSS Levels (ppm)---------------------- 

Duration No Effect 
Only  

Limited Effects Problematic Lethal 
0–6 days    1000 

2–3 months 6–73 57  23–157 
>3 months    97 

 

It is important to note that the majority of these experiments are very long-term chronic studies. The 

observed effects reported in the studies are likely not a result of TSS itself, but of deposition of material 

into the gravels containing the eggs. The study by Slaney et al. (1977b), which provides the lowest values 

in Table D.2a, is inconsistent in the reported effects. In the study, a stream in British Columbia was 

evaluated over 2 years at different locations. In one year analyzed, one test location showed no effects on 

eggs at 73 ppm for 2 months, though at a separate location in the same year, 37 ppm resulted in a 46 

percent reduction in egg-to-alevin survival. For a different year, 18 ppm TSS did not affect eggs, but 57 

ppm TSS reduced egg survival by 23 percent (Slaney et al., 1977b). The authors conclude that deposition 

of sediment is the real issue affecting egg survival. Deposition depends on the stream gradient, flow 

conditions, and particle size, among other variables; thus the utility of the values shown in Table D.3 is 

limited. 

 
Alevin 

There is good information available on short-term exposure of alevins to TSS. The work from Reynolds 

et al. (1989) supports the following conclusions: 

 
Duration    TSS Concentration  Status    

 0–24  hours   0–65  ppm   only limited effects 
    230  ppm   problematic 
 25–48  hours   0–48  ppm   only limited effects 
    185  ppm   problematic 
 49–72 hours  0–22 ppm   only limited effects 
    143  ppm   problematic   
 
Alevins are expected to be found at the site in the fall. The above information is summarized in Table 

D.4. 
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Table D.4 Matrix Table for Alevin Stage of Trout 

Alevin 
 ---------------TSS Levels (ppm)---------------------- 

Duration No Effect 
Only  

Limited Effects Problematic Lethal 
0–24 hours  0–65 230 
25–48 hours  0–48 185 
49–72 hours  0–22 143 
 
Fry/juvenile 

There is a large amount of information on TSS effects on the fry to juvenile stages of salmonids. The 

following is a breakout of effects for different concentration-time intervals: 

Duration    TSS Concentration  Status     
 0–1 hour   0–250 ppm   only limited effects 
    207,000 ppm   100% lethal 
 1–6 hours  82,000 ppm   60% lethal 

7–36 hours  54 ppm    acceptable 
200–1400 ppm   only limited effects 
9,400–39,000 ppm  high mortality  

37–96 hours   highly dependent on fish species, with some “no effect” levels to   
                                       >80,00 ppm, as well as reported high mortality at ~500ppm 

 <7 days   0–200 ppm   only limited effects 
 <6 weeks  0–100 ppm   only limited effects 
    1,000 ppm   high mortality possible  

 

A matrix table for the fry stage is shown in Table D.5. 

 

Table D.5 Matrix Table for Fry Stage of Trout 
 

Fry/Juvenile 
---------------TSS Levels (ppm)---------------------- 

Duration No effect 
Only  

Limited Effects Problematic Lethal 
0–1 hours  0–250  207,000 
1–6 hours   82000  
7–36 hours 54 200–1,400  9,400–39,000
37–96 hours data inconsistent 
<7 days  0–200   
< 6 weeks  0–100  1,000 
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Adult 

A summary of TSS toxicity by duration and concentrations is shown below: 

 

Duration    TSS Concentration  Status    
 0–9 hours   0–500 ppm   only limited effects 
 10–96 hours  0–171 ppm   only limited effects  
 1–4 weeks  0–90 ppma   only limited effects  
    300–800 ppma   significant mortality   
            a Literature inconsistent; some authors report no significant effects at concentrations  

up to 553 ppm. 
 

The information above is also shown in Table D.6: 

 

Table D.6 Matrix Table for Adult Trout 

Adult 
---------------TSS Levels (ppm)---------------------- 

Duration No effect 
Only  

Limited Effects Problematic Lethal 
0–9 hours  0–500  
10–96 hours  0–171  
1–4 weeks  0–90  300–800 
 

Non-salmonids  

Non-salmonid sediment toxicity information is shown in Table D.2e. All of the available information is 

for adult fish, with the exception of Schubel et al. (1974). These authors reported that suspended fine-

grained sediments of 500 ppm did not impact the hatching success of yellow perch or striped bass. From 

the work of Wallen (1951) on 16 different freshwater fish, it is unlikely that non-salmonids would be 

affected by suspended sediment concentrations below 20,000 ppm. The lower values listed in Table D.2e 

from Peddicord et al. (1975) are for a marine environment, and thus are likely less relevant than the 

Wallen work. Assuming that eggs are the most sensitive stage, based on the salmonid knowledge base 

(Waters 1995), the likely safe level for juvenile non-salmonids is greater than 500 ppm and less than 

20,000 ppm, as shown in Table D.7. 
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Table D.2e TSS Effects on Non-Salmonid Fish 
 

Species Sediment Type 
TSS 

(ppm) Time Effect Location Reference 
Yellow perch and striped 
bass eggs 

suspended fine-grained 500 to hatch NOAEL Chesapeake Bay, 
MD 

Schubel et al. (1974) 

Fish: 16 species 
warmwater  

suspended/clay/silt  20,000 --- Critical concentration  Lab Wallen (1951) 

Fish: 16 species 
warmwater 

suspended/clay/silt  100,000 1week Most species survived Lab Wallen (1951) 

Shiner perch-marine suspended bentonite 5,000 10 days LC50 San Francisco Bay Peddicord et al. (1975) 

Striped bass-marine suspended bentonite 5,000 10 days LC50 San Francisco Bay Peddicord et al. (1975) 

Fish: 16 species 
warmwater 

clay/silt turbidity 175,000 1 week Lethal Lab Wallen (1951) 

NOAEL= no observed adverse effect level. 
Shaded areas indicate an adverse effect reported. 
 

 

Table D.7 Matrix Table for Non-Salmonids 
 

Concentration Loading 
Intervals Duration 

 
Life Stage 

(Min – Max, ppm) Days Egg Juvenile Adult 
0–500 >20  Acceptable acceptable acceptable 

500–20,000 7  ? likely 
acceptable 

acceptable 

20,000–100,000 7 ? potentially 
unacceptable 

potentially 
unacceptable 

175,000 7 ? lethal lethal 
?= no data available to help determine effect levels. 
 
Sediment Effects on Aquatic Macroinvertebrates 
 
The literature is inconsistent in its description of the effects of sediment on aquatic macroinvertebrates. 

Hamilton (1961) stated that fine particles did not adversely affect benthic fauna. For example, some 

Chironomidae prefer fine sediment as habitat (Wood and Armitage, 1997). However, it is also reported 

that certain chironomid species are sensitive to sediment. Some species of mayflies (Ephemeroptera), 

stoneflies (Plecoptera), and caddisflies (Tricoptera), which are generally considered “clean-water” aquatic 

insects, require clean gravel for the filtering of stream water. The resultant filtered water supplies food 

and oxygen, as well as a means of removing wastes (Langer, 1980). Chironomids, tubificid worms, and 

naidid worms are generally less sensitive and can tolerate turbid waters (Everest et al., 1987). Langer 

(1980) also reported that sediment can indirectly affect grazing invertebrates by smothering their 

periphyton food base. 
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Table D.8 lists the sediment values reported in the literature as safe or adversely affecting stream 

invertebrates. Safe values are reported up to 1,700 ppm TSS (Fairchild et al., 1987), and effects are 

reported at concentrations as low as 8 ppm (Rosenberg and Wiens, 1978). In attempting to evaluate the 

literature data, two important points must be considered. First, any safe concentration that is established 

must be defined in terms of specific endpoints. What is safe for one species, group of species, or 

ecosystem may not be safe for another. Therefore, is the endpoint the protection of the single most 

sensitive species or the protection of most species?  Similarly, is ecosystem diversity the proper endpoint, 

or is ecosystem function the better choice?  Protection of ecosystem diversity requires protection of all 

species, regardless of how minor a species may be to the particular ecosystem. This may be very 

important if these minor species are rare species, but it is less important if the species are widely 

distributed. On the other hand, protection of ecosystem function is seldom dependent on protection of all 

species in the ecosystem. In many ecosystems, the majority of species, when viewed individually, are of 

only minor importance functionally. Their individual removal has little effect on the overall structure, 

function, and stability of the system. For this ERA, a functional approach was used. This means that the 

protection of sufficient diversity and biomass of organisms in a particular trophic level to ensure an 

acceptable diversity and biomass of organisms in all higher trophic levels sufficient for preserving an 

adequate food base for fish.  
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Table D.8 Literature Values for Sediment Effects on Stream Invertebrates 

Species Sediment 
Type 

Sediment 
Amount 
(ppm) 

Time Effect Location Reference 

Zoomacro-
invertebrates 

suspended 10–500 4 weeks Increased drift (not conc-dependent),  
no red. in standing crop 

NW Ter. 
Canada 

Rosenberg and Snow (1977) 

Aquatic organisms suspended 25 long-term High protection General 
U.S. 

USEPA (1977) 

Aquatic organisms suspended 80 long-term Moderate protection General 
U.S. 

 USEPA (1977) 

Aquatic organisms suspended 100 long-term Protective General 
U.S. 

Thurston et al. (1979) 

Cladocerans, 
Copepods 

suspended 300–500 --- Critical concentration Germany Stephen (1953) in Alabaster and 
Lloyd (1982) 

Aquatic insects  suspended, 
from dredging 

340 Short-
term 

Decrease in insect #’s but a recovery 
of all but caddisfly species in 1 month 

Montana, 
August 

Thomas (1985) 

Benthic 
invertebrates 

suspended 1,700 2h/week-
6 weeks 

No red. in numbers, diversity, or 
evenness 

U.S. lab Fairchild et al. (1987) 

Benthic  
invertebrates 

suspended 8 8.5 weeks Up to 50% reduction (via drift) in 
standing crop, no mortality  

NW Ter. 
Canada 

Rosenberg and Wiens (1978) 

Benthic 
invertebrates 

suspended 16 60 days Reduction in standing crop  Slaney et al. (1977b) 

Trichoptera, 
Ephemeroptera, 
Crustacea species 
and mollusca 
species 

suspended 29 30 days Populations disappeared  Alabaster and Lloyd (1982) via 
Newcombe and MacDonald 
(1991) 

Benthic 
invertebrates 

suspended 32 60 days Reduction in standing crop  Slaney et al. (1977b) 

Macro-
invertebrates 

suspended 40 --- 25%  density reduction Oregon Gammon (1970) 

Macro-
invertebrates 

suspended 53–92 1 day Reduction in population size Oregon Gammon (1970) 

Benthic 
invertebrates 

suspended 62 Continual 52–74%  red. in density, no impact on 
community biomass 

Alaska Wagener and LaPerriere (1985) 

Benthic 
invertebrates 

suspended 77 Continual 33–63%  red. in density, no impact on 
community biomass 

Alaska Wagener and LaPerriere (1985) 

Cladocera  suspended 82–392 72 hours Survival and reproduction harmed  Robertson (1957) via Alabaster 
and Lloyd (1982) 

zoomacro-
invertebrates 

suspended >100 28 days Reduction in standing crop  Rosenberg and Snow (1977) 

Macro-
invertebrates 

suspended 120 --- 60% density reduction Oregon Gammon (1970) 

Stream 
invertebrates 

suspended/Ch
ina clay 

130 52 weeks 38% reduction in species diversity, 
reduction in density 

UK Nuttall and Bielby (1973) 

Bottom fauna suspended 261–390 30 days Reduction in population size  Tebo (1955) 

Benthic 
invertebrates 

suspended 278 Continual 70–84%  red. in density, no impact on 
community biomass 

Alaska Wagener and LaPerriere (1985) 

Cladocera and 
Copepoda 

suspended 300–500 72 hours Gills and gut clogged  Stephen (1953) via Alabaster 
and Lloyd (1982) 

Benthic 
invertebrates 

suspended 390 30 days Reduction in population size  Tebo (1955) 

Aquatic organisms suspended 400 long-term  Low protection General 
U.S. 

 USEPA (1977) 

Benthic 
invertebrates 

suspended 743 Continual 79–88%  red. in density,  decreased 
community biomass 

Alaska Wagener and LaPerriere (1985) 

Benthic 
invertebrates 

suspended 5,108 Continual >88%  red. in density,  decreased 
community biomass 

Alaska Wagener and LaPerriere (1985) 

Stream 
invertebrates 

suspended/ 
China clay 

25,000 52 weeks 81% reduction in diversity, >90%  
reduction in density 

UK Nuttall and Bielby (1973) 

Shaded areas indicate an adverse effect reported. 
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A summary of the available data for TSS effects on macroinvertebrates is given below, as well as in Table 

D.9. 

 
 Duration    TSS Concentration Status      

 0–72 hours   0–50 ppm  no impact 
    50–500 ppm  some effects though not significant 
 1–4 weeks  <100 ppm  no significant impact  
    100–390 ppm  some decreases in populations 
    743–25,000 ppm decreases in biomass of community 
 5+ weeks  0–16 ppm  only limited effects  
    17–100 ppm  some decreases in populations 
    743–25,000 ppm decreases in biomass of community   

 

Table D.9 Matrix Table for Macroinvertebrates 

Macroinvertebrates 
---------------TSS Levels (ppm)---------------------- 

Duration No Effect 
Only  

Limited Effects Problematic Lethal 
0–72 hours 0–50 50–500 > 1700  
1–4 weeks <100 100–390 743–25,000  
5+ weeks 0–16 17–100 743–25,000  
 

 
Sediment Effects on Habitat 
 

Suspended sediment is not expected to significantly impact habitat until concentrations reach levels well 

above those reported to adversely affect fish or macroinvertebrates. Deposited sediment and burial of 

primary producers (i.e., periphyton), young salmonids (embryos and alevin), and macroinvertebrate 

communities are of more concern to aquatic habitat than are TSS levels. Reported deposited sediment 

effects on fish are shown in Table D.10. 
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Table D.10 Effects of Deposited Sediment on Fish  
Species Sediment Type % 

Sed. 
Time Effect Location Reference 

Rainbow trout  
green eggs 

deposited coarse (0.84–4.6 mm) 
sediment 

10% To hatch NOAEL Lab Reiser and White (1988) 

Chinook  
green eggs 

deposited coarse (0.84–4.6 mm) 
 sediment 

10% To hatch NOAEL Lab Reiser and White (1988) 

Brook trout deposited sediment, <2 mm sand 20% Embryo to 
emergence

Critical concentration Lab Hausle and Coble (1976)

Bull trout deposited sediment, <6.4 mm 30% Embryo to 
emergence

Critical concentration Montana Shephard et al. (1984) 

Rainbow trout  
eyed eggs 

deposited fine (<0.84 mm)  
sediment 

10% To hatch 40% decrease in hatch 
success 

Lab Reiser and White (1988) 

Rainbow trout  
green eggs 

deposited fine (<0.84 mm) 
sediment 

10% To hatch 60% decrease in hatch 
success 

Lab Reiser and White (1988) 

Chinook  
green eggs 

deposited fine (<0.84 mm)  
sediment 

10% To hatch 60% decrease in hatch 
success 

Lab Reiser and White (1988) 

Steelhead salmon deposited sediment, fines (1–3 
mm) 

20% To hatch 16% reduction in 
emergence 

Oregon Hall and Lantz (1969) 

Coho salmon deposited sediment, fines (1–3 
mm) 

20% To hatch 21% reduction in 
emergence 

Oregon Hall and Lantz (1969) 

Rainbow trout  
green eggs 

deposited coarse (0.84–4.6 mm) 
sediment 

30% To hatch 50% decrease in hatch 
success 

Lab Reiser and White (1988) 

Chinook  
green eggs 

deposited coarse (0.84–4.6 mm) 
sediment 

30% To hatch 45% decrease in hatch 
success 

Lab Reiser and White (1988) 

Bull trout deposited sediment, <6.4 mm 40% Embryo to 
emergence

33% reduction in 
emergence 

Montana Shephard et al. (1984) 

NOAEL= no observed adverse effect level. 
Saded areas indicate an adverse effect reported. 

 

 

Natural streambed gravels used by salmonids consist of a mixture of particle sizes that can range from 

clay-sized particles (<4 µm) up to gravel-sized particles of roughly 100 mm (Kondolf, 2000). The upper 

size limit is dictated by the ability of a female salmonid to move gravel in order to excavate a depression 

for a redd (Kondolf 2000). Too much fine sediment (<0.5 mm) limits the flow of water through the 

gravel, resulting in reduced oxygen supply to eggs and reduced removal of metabolic wastes. Even when 

sufficient oxygen is present to allow successful egg incubation, if the pore space connections are limited 

by fine sediment (defined as 1–10 mm), alevin may not be able to emerge into the water column (Kondolf 

2000). However, in the process of redd building, fine sediment is removed from the system, thus helping 

cleanse the gravel of sediments (Kondolf, 2000).  

 

The macroinvertebrate community shifts in species composition as the substrate composition changes 

(Cummins and Lauff, 1969). The seasonality of deposition also influences changes in the species 

composition of the macroinvertebrate community (Chutter, 1969). In addition, Wallace and Gurtz (1984) 

reported that as the streambed goes from pebble- or gravel-dominated habitat to a sand-dominated habitat, 

the biomass of the macroinvertebrate community dropped from 1.4–2.6 mg/m2 to 0.8 mg/m2. Some 

macroinvertebrates, however, are largely unimpacted by deposited sediment. Marking and Bills (1980) 
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reported that the emergence of the majority of freshwater mussels tested was not significantly impacted 

by sediment burial of up to 15 cm for 96 hours or 10 cm for 14 days. 

  

Summary 
 
From the literature review, it is possible to derive TSS concentrations over different temporal durations 

that are expected to be “acceptable” or “problematic” to the various receptors and life stages. The 

concentrations listed in Table D.11 as acceptable may result in some limited effects, but are not expected 

to result in any significant reduction in population sizes or viability of a species or overall aquatic 

community. Concentrations listed as problematic have the potential to result in significant risk to stream 

biota.  

 
Table D.11 Summary of Acceptable and Problematic TSS Levels  
 
Duration 0–12 hours 13–96 hours 1 week >2 weeks 

TSS (ppm) Acceptable Problematic Acceptable Problematic Acceptable Problematic Acceptable Problematic
Salmonid eggs (65) 1,000 (22) 1,000 (<23) (>23) <23 >23 

Trout alevin 
(July-Aug.) 

65 230 22 143 (22) (143) NA NA 

Trout fry 
(Aug.-Oct.) 

500 82,000 500 9,400 200 1,000 100 1,000 

Trout adult 
(all year) 

500 (82,000) 171–(500) (9,400) (200) (1,000) 90 >300 

Non-Salmonids 
(all year) 

500 20,000+ 500 20,000+ 500 20,000+ 500 20,000+ 

Macroinvertebrates 
(all year) 

500 >1,700 500 (>750) 390 743–25,000 100 743–25,000 

Values in parentheses are extrapolated from other life stages or time periods.  
NA = not applicable. 
 

As shown in Table D.11, the most sensitive receptors to TSS effects are the early life stages of salmonids 

(eggs and alevin). The remaining receptors and lifestages—adult salmonids, non-salmonids, and 

macroinvertebrates—all have similar TSS tolerance profiles, though the least sensitive of the receptors are 

most likely non-salmonid fishes.  

 

The information in Table D.11 are further summarized in a single matrix table, Table D.12, which 

provides acceptable and possible problematic TSS concentrations for all of the receptors. 
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Table D.12 Matrix Table for All Receptors 
 

 Spawning Non-Spawning 
 

Duration 
Acceptable 

(ppm) 
Problematic 

(ppm) 
Acceptable 

(ppm) 
Problematic 

(ppm) 
<12 hours 65 230 500 >1,700 

13–96 hours 22 143 500 >750 
~1 week <23 143 200 >750 
>2 weeks <23 >23 100 >300 

 

The critical season, as shown, is the spawning period, when eggs and alevin are expected to be present.  

 

Potential Recovery 
 

Habitat for fish and macroinvertebrate populations can be affected by excess sediment, especially 

depositional sediments that fill interstitial spaces between gravel and cobbles. Embedding gravel and 

cobbles in fine sediment likely adversely affects benthic invertebrates and the hatching success of fish 

eggs, depending on the amount of sediments deposited. Because nutrients are entrained in sediment loads, 

aquatic biota production can also benefit from slightly elevated depositional sediment loads. Everest et al. 

(1987) found that the optimal composition of fine sediments in bed substrates of salmonid streams is 

between 12 and 26 percent. Conversely, excessive sediment deposition can cause the streambed to 

become embedded with small particles, which usually leads to a reduction in macroinvertebrates and the 

hatching success of salmonids. Embeddedness, which is defined as the degree that gravel and larger sized 

particles on the streambed surface are surrounded by smaller sediments (i.e., sand and smaller fines), is an 

important parameter in assessing stream health (Waters, 1995). While the degree of embeddedness is 

highly dependent on geologic, climatologic, and hydrogeomorphic characteristics of the specific system, 

roughly one-third embeddedness in streams is not uncommon. Except in spawning gravels, fish are less 

directly affected by deposited tailings than are macroinvertebrates.  

 

Macroinvertebrate recolonization 

Macroinvertebrates, which are a primary food source to salmonids, are known to have a high recovery 

potential. Recovery can be facilitated in several ways: 

• Flying insects renew populations quickly because of their mobility 

• Macroinvertebrates drift in from undisturbed upstream reaches to recolonize 
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• Macroinvertebrates move within the substrate or from the adjacent bank storage areas 

• Macroinvertebrates migrate upstream 

 
As noted above, the flying adult stage of aquatic insects are very mobile and can recolonize disturbed 

areas quickly from relatively long distances. Gore (1985) reported that for every 200-meter increase in 

distance from upstream drift colonizers, only 75 additional days were required for recovery, to the 

maximum attainment of density and diversity in the invertebrate community. While downstream drift may 

be the most important mechanism for recolonization, downstream colonizers (i.e., upstream migration) 

are important for recovery as well. Gore et al. (1995) reported that upstream movements of benthic 

invertebrates might account for as much as 20 percent of newly colonizing macroinvertebrates in 

upstream locations. Dragonfly nymphs (Odonata) are reported to move upstream distances of 40 

kilometers in 6 weeks or less. In addition, depending on the time of year, flying insects can enhance 

recovery times because they are able to travel long distances very quickly, and therefore migrate from 

other nearby aquatic systems.  

 

Thomas (1985) studied the impacts of suction dredging on aquatic insects and bottom habitat in a 

Montana stream. This type of activity essentially eliminates all sediment from the substrate. It was 

reported that even though the dredge nozzle removed all material smaller than 6.4 centimeters (the 

optimum substrate size for macroinvertebrate invertebrates is listed as 3 centimeters) and redeposited it in 

piles downstream, the macroinvertebrate community in the dredged area completely recovered within a 

30-day period. The downstream area where the material was redeposited was unaffected. The study also 

noted that cutthroat trout were observed feeding on dislodged macroinvertebrates in the area of the 

outflow where the sediment concentration was 340 ppm, without apparent adverse effects on the fish 

themselves. 

 

The time required for recovery of macroinvertebrate populations can be quite variable, depending on the 

severity of sedimentation, the distance to viable colonizers, and the amount of resources available. For the 

cases discussed above, recovery occurred within a few months. For other cases, recovery is reported to 

take several years. One example is an Appalachian Mountain strip mine reclamation study undertaken by 

Hill (1975) on the South Fork Holston River in Tennessee. Extreme turbidities and siltation had reduced 

faunal populations by 90 percent or more in entire lengths of tributary streams. For this system, recovery 

to a functionally complete system required approximately 6 years.  
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Specific Examples of Subaqueous Tailings Disposal 

 

Available evidence indicates that lakes used as tailings repositories can recover after the cessation of 

mining activities. As an example, Benson Lake, a small, deep, oligotrophic coastal mountain lake situated 

in the coastal zone on the north end of Vancouver Island, British Columbia, was used as a tailings 

depository during the period of August 1962 through January 1973. Tailings had smothered the lake’s 

profundal sediments, thereby eradicating all traces of benthic invertebrate life (MEND, 1991). In 

September 1990, more than 17 years after the cessation of tailings disposal, it was reported that Benson 

Lake showed little evidence of the fact that it had received mine wastes. Physical and chemical water 

quality sampling conducted at three stations in the lake indicated that lake water was similar in virtually 

all respects to the waters of a nearby control lake, Keogh Lake. Some differences were noted; however, 

the differences were attributable to inherent characteristics of Benson Lake's drainage basin and to the 

presence of a fish farm in the control lake. Overall, Benson Lake was characterized by higher 

conductivity, total dissolved solids, alkalinity, calcium, and potassium than the control lake, but the levels 

of each of these parameters reflected their levels in the water flowing into the lake from the Benson and 

Raging Rivers and Craft Creek. The fish farm on Keogh Lake appeared to have a fertilization effect that 

resulted in higher levels of nutrients (phosphorus and nitrogen) and plankton growth in the control lake 

compared with Benson Lake.  

 

Lake and surface samples of tailings-rich sediments in Benson Lake were collected and examined in 

detail. Metal and petrographic analyses of lake samples indicated that tailings are areally widespread in 

the lake. An organic layer is accumulating over the tailings and may be helping to prevent benthic 

effluxes of metals to the overlying water column. Sequential extractions of tailings-dominated lake 

samples revealed that underwater samples did not release any significant quantities of metals from the 

water-soluble or exchangeable cation phases. These preliminary results suggest that the chemical 

reactivity of the underwater tailings is minimal and that their presence is not degrading the biochemical 

environment of Benson Lake.  

 

The biota of Benson Lake were also examined in considerable detail. It was found that the benthic 

invertebrate community in the lake had reestablished itself to reflect the community structure and 

organism density typical of oligotrophic lakes throughout Canada and the world. Net phytoplankton 

densities and community structure were similar to densities and assemblages found in the control lake and 

in other coastal mountain lakes in British Columbia. The composition of zooplankton species in Benson 
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Lake was also similar to the composition of zooplankton species in the control lake, but their densities 

were significantly lower in both lakes than in other oligotrophic coastal lakes. 

 

Fish also were successful in recolonizing Benson Lake. Sampling confirmed the presence of rainbow 

trout in both Benson and Keogh Lakes, a species of char in Benson Lake, and cutthroat trout in Keogh 

Lake. Fish from Benson Lake were significantly larger and had significantly higher condition factors than 

fish from the control lake. In addition, the concentrations of metals in the flesh of fish from Benson Lake 

were lower than the body metal burden in fish from the control lake, but the concentrations of metals in 

their livers were higher. However, the concentrations of all metals in the fish from both lakes were within 

the range of concentrations for the same metals in fish tissues and livers from unpolluted Canadian 

waters. The stomach contents of fish from Benson Lake suggested that the fish in the lake were 

incorporating the reestablished benthic invertebrate community into their diet.  

 

A second relevant case study is Mandy Lake in Manitoba. A preliminary field assessment of long-term 

subaqueous disposal of reactive mine wastes in Mandy Lake was conducted as part of the Mine 

Environment Neutral Drainage (MEND) program. Mandy Lake is a small lake (59 acres) situated in the 

Precambrian Shield near Flin Flon, Manitoba. The lake, originally part of Schist Lake, was isolated by 

construction of a causeway. The lake is shallow (mean depth = 3.6 meters) with a maximum depth of 

5.5 meters. Mandy Lake received approximately 73,000 metric tonnes of high-sulphur-base metal tailings 

discharged from a single launder into the lake during 1943–1944.  

 

During a 1975 study, lake inflow and outflow was found to be minimal. No thermocline was observed in 

the water column, but low dissolved oxygen concentrations (anaerobic conditions) were found below a 

depth of  2.0 meters. The high biological productivity (mesotrophic to eutrophic conditions) of the lake 

has created sediments with high organic content and high sediment oxygen demand (MEND, 1990). Lake 

biota were examined in considerable detail. Benthic invertebrate densities are low, and the community is 

dominated by oligochetes and dipteran larvae. Phytoplankton density and community structure 

characterize the lake as mesotrophic to eutrophic with higher densities than two oligotrophic lakes 

situated nearby. Diatoms are the predominant phytoplankton. Zooplankton densities are slightly lower 

than in other Manitoba lakes, and the community is dominated by rotifers, cladocerans, and copepods 

(MEND, 1990).  

 

The study indicated that natural revegetation of tailings in the shallower areas had occurred. Aquatic 

vegetation in the lake was mapped and samples collected for metals analyses. Since 1975, the vegetation 
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community in the tailings area has become more diverse and comparable to other areas in the lake. Metal 

levels in pondweeds (Potamogeton sp.) are higher in the tailings area.  

 

The study also found that the water quality was considered good and that aquatic vertebrates and 

invertebrates had moved into the tailings area. Fish sampling revealed a healthy fish population 

comprising northern pike, white sucker, lake whitefish, yellow perch, and spottail shiner. Metal levels in 

fish tissues are generally low compared with levels found in fish in other lakes in Manitoba and are within 

background levels observed elsewhere in Canada (MEND, 1990).  

 

Summary 

The scientific literature indicates that aquatic communities can successfully recover from depositional 

sediment and tailings placement. While recovery time depends on many factors, the literature reviewed 

indicated that full recovery was generally completed in less than 20 years, and often much sooner.  
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ATTACHMENT E.  DOSE AND HAZARD QUOTIENT CALCULATIONS 

 

Table E.1 lists the calculated dose of aluminum and chromium from each of the dietary 

sources (water, sediment, and food) for the evaluated receptors.  The different dietary 

items and ingestion rates for water, food, and sediment are listed in Table 4.3.  The doses 

for dietary items are based on the percent dietary consumption listed in Table 4.3. Doses 

were calculated using the equations detailed in Section 4.2.2, and were calculated using 

the maximum EPC values, as listed in Table 4.5.  The derivation of these values is 

provided in Appendix C, except the values for water and sediment, which are the 

maximum values listed in Tables 3.1 and 3.2. As listed, herbaceous and woody 

vegetation are margin vegetation, as opposed to aquatic vegetation, which are plants 

growing in the water of Lower Slate Lake (LSL).  The column labeled Waterfowl Tissue 

Dose refers to the consumption of waterfowl that consumed vegetation at LSL.  The 

values in the column labeled Mammal Tissue Dose are calculated tissue concentrations 

for small mammals consuming margin vegetation.  Additional details of these 

calculations are provided in Appendix C. The values in the column labeled Total Dose 

are the sum of doses from water, sediment, and the different dietary items.   



 

 
 

  Tetra Tech, Inc.
 C-128 December 2004

T
ab

le
 E

.1
 

C
al

cu
la

te
d 

D
os

es
 fo

r 
E

ac
h 

R
ec

ep
to

r 

R
ec

ep
to

r 
C

O
PE

C
 

St
at

is
tic

 
W

at
er

 
D

os
e 

Se
di

m
en

t 
D

os
e 

H
er

ba
ce

ou
s 

V
eg

. D
os

e 

W
oo

dy
 

V
eg

. 
D

os
e 

A
qu

at
ic

 
V

eg
. D

os
e 

M
ac

ro
-

in
ve

rt
eb

r
at

e 
D

os
e 

Fi
sh

 
D

os
e 

W
at

er
-f

ow
l 

T
is

su
e 

D
os

e 

M
am

m
al

 
T

is
su

e 
D

os
e 

T
ot

al
 

Fo
od

 
D

os
e 

T
ot

al
 

D
os

e 

B
al

d 
ea

gl
e 

A
l 

M
ax

 E
PC

 
0.

14
 

19
.5

6 
0 

0 
0 

0 
31

.3
6 

0.
02

 
0 

31
.3

8 
51

.0
8 

C
an

ad
a 

go
os

e 
A

l 
M

ax
 E

PC
 

0.
17

 
26

.0
8 

0 
0 

11
.4

88
 

0 
0 

0 
0 

11
.4

9 
37

.7
4 

C
om

m
on

 
lo

on
 

A
l 

M
ax

 E
PC

 
0.

01
6 

15
.4

85
 

0 
0 

0 
1.

54
85

 
11

.1
2 

0 
0 

12
.6

7 
28

.1
7 

Sp
ot

te
d 

sa
nd

pi
pe

r 
A

l 
M

ax
 E

PC
 

0.
64

 
14

6.
7 

0 
0 

0 
29

.3
4 

0 
0 

0 
29

.3
4 

17
6.

68
 

B
la

ck
 b

ea
r 

A
l  

M
ax

 E
PC

 
0.

23
 

11
.0

02
5 

0.
98

65
8 

0 
0 

0 
1.

05
 

0 
0.

00
46

44
 

8.
04

 
13

.2
7 

Sn
ow

sh
oe

 
ha

re
 

A
l 

M
ax

 E
PC

 
0.

38
 

3.
37

73
6 

1.
16

92
8 

0.
43

68
 

0 
0 

0 
0 

0 
1.

61
 

5.
36

 

M
oo

se
 

A
l  

M
ax

 E
PC

 
0.

21
 

1.
43

44
 

0 
0.

93
6 

1.
43

6 
0 

0 
0 

0 
2.

37
 

4.
02

 

W
ol

f 
A

l  
M

ax
 E

PC
 

0.
27

 
5.

73
76

 
0 

0 
0 

0 
0 

0 
0.

03
44

 
0.

03
 

6.
04

 

R
iv

er
 o

tte
r 

A
l  

M
ax

 E
PC

 
0.

31
 

0 
0 

0 
0 

0 
18

.3
3 

0 
0 

18
.3

3 
18

.6
4 

B
al

d 
ea

gl
e 

C
r 

M
ax

 E
PC

 
0.

00
07

2 
0.

14
28

 
0 

0 
0 

0 
0.

04
51

2 
0.

05
91

48
 

0 
0.

10
 

0.
25

 
C

an
ad

a 
go

os
e 

C
r 

M
ax

 E
PC

 
0.

00
08

8 
0.

19
04

 
0 

0 
0.

24
64

 
0 

0 
0 

0 
0.

25
 

0.
44

 
C

om
m

on
 

lo
on

 
C

r 
M

ax
 E

PC
 

0.
00

00
8 

0.
11

30
5 

0 
0 

0 
0.

02
85

 
0.

02
28

 
0 

0 
0.

05
 

0.
16

 
Sp

ot
te

d 
sa

nd
pi

pe
r 

C
r 

M
ax

 E
PC

 
0.

00
33

 
1.

07
1 

0 
0 

0 
0.

54
 

0 
0 

0 
0.

54
 

1.
61

 

B
la

ck
 b

ea
r 

C
r  

M
ax

 E
PC

 
0.

00
11

8 
0.

08
03

25
 

0.
29

29
5 

0 
0 

0 
0.

00
21

6 
0 

0.
00

50
22

 
0.

30
 

0.
38

 
Sn

ow
sh

oe
 

ha
re

 
C

r 
M

ax
 E

PC
 

0.
00

19
4 

0.
02

46
56

8 
0.

34
72

 
0.

04
36

8 
0 

0 
0 

0 
0 

0.
39

 
0.

42
 

M
oo

se
 

C
r 

M
ax

 E
PC

 
0.

00
10

8 
0.

01
04

72
 

0 
0.

09
36

 
0.

03
08

 
0 

0 
0 

0 
0.

12
 

0.
14

 

W
ol

f 
C

r  
M

ax
 E

PC
 

0.
00

13
6 

0.
04

18
88

 
0 

0 
0 

0 
0 

0 
0.

03
72

 
0.

04
 

0.
08

 

R
iv

er
 o

tte
r 

C
r  

M
ax

 E
PC

 
0.

00
16

 
0 

0 
0 

0 
0 

0.
03

76
 

0 
0 

0.
04

 
0.

04
 

 

  FINAL



FINAL 

  Tetra Tech, Inc. 
 C-129 December 2004 

The doses listed in Table E.1 were used to calculate hazard quotient (HQ) values using the following 

formula: 

 

 HQ= Estimated Exposure (Table E.1)/TRV (Table 4.1) 

 

As indicated in the equation, the toxicity reference values (TRVs) are those listed in Table 4.1.  The 

calculations are shown in Table E.2. 

 

Table E.2 Calculated HQ Values 

Receptor COPEC 
Total 
Dose 

NOAEL 
TRV 

LOAEL  
TRV 

NOAEL 
HQ 

LOAEL 
HQ 

Bald eagle Aluminum 51.08 109.7 1097 0.4656 0.0466 

Canada goose Aluminum 37.74 109.7 1097 0.3440 0.0344 

Common loon Aluminum 28.17 109.7 1097 0.2568 0.0257 

Spotted sandpiper Aluminum 176.68 109.7 1097 1.6106 0.1611 

Black bear Aluminum 13.27 1.93 19.3 6.8756 0.6876 

Moose Aluminum 4.02 1.93 19.3 2.0829 0.2083 

River otter Aluminum 18.64 1.93 19.3 9.6580 0.9658 

Snowshoe hare Aluminum 5.36 1.93 19.3 2.7772 0.2777 

Wolf Aluminum 6.04 1.93 19.3 3.1295 0.3130 

Bald eagle Chromium 0.24 0.57 2.9 0.4290 0.0844 

Canada goose Chromium 0.44 0.57 2.9 0.7679 0.1509 

Common loon Chromium 0.16 0.57 2.9 0.2885 0.0567 

Spotted sandpiper Chromium 1.61 0.57 2.9 2.8321 0.5567 

Black bear Chromium 0.38 5.8 36 0.0658 0.0106 

Moose Chromium 0.14 5.8 36 0.0234 0.0038 

River otter Chromium 0.04 5.8 36 0.0068 0.0011 

Snowshoe hare Chromium 0.42 5.8 36 0.0720 0.0116 

Wolf Chromium 0.08 5.8 36 0.0139 0.0022 
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Appendix D: Preliminary Reclamation Plan 

1.0 INTRODUCTION 

1.1 Overview 

The Kensington Gold Project is a proposed underground gold mine approximately 45 miles north 
of Juneau in Southeast Alaska (Figure Sheet 1 of 10). The project covers both private land 
managed by the Alaska Department of Natural Resources (ADNR) and public lands managed by 
the Forest Service. Coeur Alaska, Inc. (Coeur), a wholly owned subsidiary of Coeur d’Alene 
Mines Corporation, is the operator. 

This appendix addresses conceptual reclamation principles that are required as part of the Plan of 
Operations. The final reclamation plan, with a comprehensive cost estimate, would be used for 
bonding purposes and must reflect the alternative chosen in the Record of Decision (ROD) on the 
Final Supplemental Environmental Impact Statement (SEIS). The plan would be an important 
element of the Final Plan of Operations. It would incorporate key reclamation, mitigation, and 
monitoring requirements, which are outgrowths of the Final SEIS; the ROD; and individual, 
applicable permits for the project. 

The major components associated with the project are an underground mine, a mill site, a tailings 
disposal facility, borrow areas, an administrative office, a maintenance and generator facilities 
complex, and a marine dock facility. Ancillary facilities include the access road, topsoil 
stockpiles, diversion systems, wastewater facility, water supply, and other minor facilities. 

The focus of the project is underground mining of a mesothermal gold deposit. The mine’s life is 
estimated to be approximately 10 years, at a production rate of approximately 2,000 tons of ore 
and 400 tons of underground development rock (waste rock) per day. Ore reserves are estimated 
to be approximately 7.5 million tons. 

The mine would be accessed through the existing 850 level lower portal and a newly defined 
portal on the Jualin side of the project (1,000 level portal in Figure Sheet 2 of 10). Mined ore 
would be hauled or conveyed to the process facilities adjacent to the Jualin Portal. Processing of 
the ore would consist of a flotation circuit producing a concentrate from the diorite host rock. The 
concentrate would contain the gold-bearing mineral calaverite or gold telluride (AuTe2), native 
gold, pyrite, chalcopyrite, and other minerals, principally silicate. The concentrate comprises 
approximately 5 percent of the ore by weight and would be transported off-site for processing. 

The flotation tailings would be slurried by gravity through a pipeline to the proposed tailings 
storage facility (TSF) at Lower Slate Lake (Figure Sheet 3 of 10). The bathymetry of the lake is 
conducive to the conventional slurried disposal of tailings behind an embankment, which allows 
for the reestablishment of the lake at closure. 

Mining would occur 365 days per year; year-round processing would occur over the estimated 
10-year life of the mine. Site closure and final reclamation are expected to take 2 years after 
cessation of all mining activities. 

Based on applicable site reclamation requirements under 36 Code of Federal Regulations (CFR) 
Part 228 Subpart A, a Final Reclamation Plan was submitted to the Forest Service in January 



Kensington Gold Project Final SEIS 
Appendix D 

D-2 

1998; it reflected the August 1997 ROD for the previous SEIS. This plan addressed reclamation 
activities for the approved dry tailings facility (DTF) alternative (Alternative A in the 2004 SEIS) 
on the Lynn Canal side of the property. The cost estimates used in the Reclamation Principles are 
escalated unit costs, based on the engineered costs defined in the 1998 plan. Once the selected 
alternative is established in the expected 2004 ROD, a revised reclamation cost estimate would be 
submitted to the Forest Service with an updated study. 

The updated reclamation plan would also serve as the basis for establishing a financial 
mechanism for the site to ensure that the initial reclamation and long-term operating and 
monitoring costs are guaranteed. This would also include insurance coverage for unplanned 
budget cost overruns and unexpected events that could cause an adverse effect on the 
environment. 

1.2 Purpose 

The principal purpose of this appendix is to identify and describe the required reclamation tasks 
that would have to be completed either concurrently with, or at the cessation of, the optimized 
project’s mining activities. These tasks are costed for the purpose of estimating a bond amount for 
determining the best bonding mechanism for the project to ensure that adequate funds are 
available for both reclamation and post-closure purposes. 

The reclamation principles as outlined herein, in combination with the reclamation commitments 
presented in the pending ROD, constitute the current reclamation proposal for the project. These 
principles would be updated every 3 years, throughout the life of the project. Prior to initiating 
closure activities, Coeur would submit a final reclamation and closure plan. The final reclamation 
and closure plan would be the basis for ultimate closure and reclamation cost estimates. 

In the event a new operator assumes control of the project, the new operator or landowner would 
agree to assume full responsibility for the reclamation and maintenance of all affected land and 
structures that are the subject of these principles. The new owner/operator would also be required 
to assume all related permit conditions that may apply to the overall reclamation process. The 
new operator would transfer to its name all applicable state and federal permits. It would also 
provide evidence that a surety acceptable to the agency responsible for the reclamation of 
disturbed land, including post-closure maintenance, is filed. 

2.0 COEUR CORPORATE ENVIRONMENTAL POLICY AND RECLAMATION PLANNING 

Coeur has adopted a Corporate Environmental Policy, which states, in summary, that the 
company is committed to protecting the environment, while at the same time operating the project 
in a responsible manner to maximize the benefits of a modern extractive industry. This is the 
primary goal upon which these reclamation principles are built. 

Coeur's long-term goals of reclamation during and after mining and processing operations are to 
return the land to a safe and stable condition, consistent with the establishment of productive 
post-mining uses. The designated post-mining uses for the project area are defined as wildlife 
habitat and recreational use. Coeur would incorporate sound engineering practices and these 
reclamation principles to achieve these goals and uses. 
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Coeur would adhere to the above philosophy in developing and implementing the following 
reclamation principles at the project site: 

1. Stabilization and protection of surficial soil materials from wind and water erosion; 

2. Stabilization of steep slopes through recontouring and leveling in order to provide 
rounded landforms and suitable growth media surfaces for natural invasion and 
recolonization by native plants; 

3. Establishment of long-term, self-sustaining vegetation communities by reseeding with 
native plants and promoting natural invasion (recolonization) and succession; 

4. Protection of surface and ground water quality; 

5. Protection of public health by reducing potential hazards typically associated with mines 
and processing facilities; 

6. Establishment of fisheries and wildlife habitat and recreational resources; and 

7. Minimization of long-term closure requirements, especially for ongoing care and 
maintenance. 

Coeur considers reclamation to be a progressive process directly tied to the design, construction, 
operation, and closure of the mining operation. Reclamation would, therefore, generally occur in 
the following phases: 

1. Reclamation occurring during and directly after the mine and process component 
construction. (This includes some interim reclamation to stabilize and maintain the 
viability of topsoil stockpiles.) 

2. Reclamation concurrent with mining (water management focus). 

3. Final reclamation upon cessation of mining operations and process component closure. 
Reclamation would involve final contouring of haul roads, borrow areas, waste rock 
dumps, the TSF, building and facility sites, the marine facility, and other affected land 
that cannot practicably be reclaimed concurrently during mining operations. Final 
reclamation would be initiated immediately upon cessation of mining and processing 
operations and completed within 2 years. 

4. Passive reclamation (activities following final reclamation) consisting of monitoring and 
maintenance until closure and reclamation performance standards are achieved. Passive 
reclamation may include, for example, passive water treatment to meet requirements of 
the Alaska Department of Environmental Conservation (ADEC). The duration of the 
passive reclamation phase is estimated to be approximately 5 years, the initial period 
immediately following cessation of all mining activities. Post-closure monitoring is 
expected to be required for 20 years, except that it would be regularly reviewed, and 
reclamation progress, if demonstrated, may result in a reduction of the monitoring period. 
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2.1 Permanent Closure and Final Reclamation 

For the purpose of these principles, final closure is defined as the cessation of all mining and 
processing as a result of project completion, or depletion of the economic mineral resources for 
the project to the extent that the operation is no longer feasible. Final closure would occur 
according to the provisions of the final reclamation and closure plan required in the ROD, which 
incorporates these reclamation principles for the Kensington Gold Project. 

Under the present permitting and economic scenario and proposed mine plan, construction would 
begin in 2005, and production would cease in about 2015. Final reclamation would be initiated at 
the cessation of mining and processing operations. Notification of final closure (in writing) would 
be given to the Forest Service 90 days prior to cessation of mining and processing operations. 
This notice would state the date on which final reclamation activities would begin. 

2.2 Temporary Closure 

Temporary closure means the cessation of the mining and processing operations for a period of 
not more than 3 years. If conditions require temporary closure to extend beyond 3 years, final 
reclamation would begin unless Coeur requests an extension. Temporary closure scenarios that 
require modifications to the plan of operations or reclamation plan would be coordinated with and 
submitted to the appropriate federal and state agencies for approval. 

Temporary closure may include planned or unplanned cessation of mining and processing 
operations. Planned temporary closures that have specific conditions defining their beginning and 
end include the following: 

1. Interruptions in the active beneficiation process for metallurgical or operating reasons; 

2. Any other planned conditions that interrupt active mining or beneficiation, including 
modification to process components or suppressed market economics; and 

3. Change in ownership requiring the temporary cessation of operations while operating 
permits are transferred to the new owner/operator. 

Unplanned temporary closures may include the following: 

1. Closure because of unforeseen weather events; 

2. A failure in a major mining or processing system component, or a system failure that 
causes the system or a portion thereof to shut down; 

3.  Discontinuation of operations due to temporary economic considerations or unforeseen 
labor disputes; and 

4. Discontinuation of operations due to litigation or other legal constraints. 

Within a specified time frame defined in the mine permit, Coeur would notify the Forest Service 
of temporary closure. Notification principles or requirements include the following: 

1. Reasons for shutdown; 
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2. Estimated schedule for resuming production; and 

3. Outline of reclamation, water management, and monitoring activities to be implemented 
by Coeur during this period. 

During temporary closure, Coeur would maintain all environmental programs according to 
agreed-upon schedules. Interim water management and erosion control measures would be 
implemented to protect on-site water quality. Interim reclamation activities would continue as 
planned. All permit requirements would also be met. 

3.0 RECLAMATION PRINCIPLES 

Coeur would implement the following list of environmental design criteria and standards to 
achieve the primary goal of the final reclamation and closure plan to return all areas disturbed by 
the mining operation to their pre-mining use and capability. 

3.1 Reclamation Goals and Objectives 

Reclamation goals and objectives outlined in the final reclamation and closure plan would be 
consistent with the above-stated post-mining land use objectives and the reclamation principles 
described in this document. 

3.2 Final Reclamation Plan 

The final reclamation and closure plan would include pertinent mitigation requirements identified 
in the Final SEIS, the ROD, monitoring plans, and other applicable permit conditions. 

3.3 Administrative Principles 

The following administrative principles would apply for the life of the project and during closure: 

• The reclamation principles would be reviewed and updated every 3 years and 2 years prior to 
closure. This review would cover the status of reclamation activities, task scheduling and 
completion, and costs, particularly as related to financial assurance requirements. 

• The reclamation principles would include provisions for concurrent reclamation in the 
coming year. They would be reviewed every 3 years. This may also take the form of an 
annual progress report that outlines the activities described above and priorities for the 
coming operating season. 

• The reclamation principles would describe reclamation requirements as they relate to 
seasonal closure, interim long-term shutdown (more than 365 days), and final reclamation at 
closure. 

• All surface mining disturbances associated with the Kensington Gold Project would be 
bonded for an amount equal to the actual cost estimate of reclaiming the disturbed areas. 

• Bond release criteria would be developed for all reclamation activities. 
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• Bond calculations would also be presented for concurrent reclamation, such that specific 
costs for partial bond release are provided. 

3.4 Environmental Principles 

The following environmental principles would apply to the reclamation principles for the 
Kensington mine project: 

• Soil or soil-like growth media (organic material and/or suitable subsoil) would be inventoried 
for volume and general reclamation suitability and stored for future reclamation use. 
Protection from erosion would be provided. 

• Mine revegetation test plot research would be conducted after Year 1 of operation at the site 
to evaluate the potential of native species revegetation and dormant seeding of natural species 
in the spring and fall seasons. 

• Disturbed areas no longer involved in mining operations would receive reclamation treatment 
within 2 years, as described in the Initial 1997 Reclamation Plan and these reclamation 
principles. 

• Best management practices (BMPs) for interim drainage stabilization and erosion control 
would be implemented throughout the life of the project. 

• Sediment control facilities such as dispersion terraces, ponds, dikes, and infiltration basins 
would be designed and installed before surface-disturbing activities begin. 

• Sediment control facilities would be inspected regularly, and maintained according to agreed-
upon maintenance criteria. 

• Following construction, cut-and-fill embankments and growth media stockpiles would be 
seeded with native grasses to reduce the potential for soil erosion and to enhance natural plant 
reestablishment. 

• Unchanneled runoff from disturbed surface areas would be dispersed into undisturbed forest 
areas, to the extent practicable. 

• Engineering properties and material durability would be monitored during construction, 
operation, and a defined post-closure period. 

3.5 Specific Reclamation Objectives 

The Kensington Gold Project has been divided into six primary reclamation units for the purposes 
of this plan (Figure Sheet 4 of 10). The following represent the main areas of disturbance for 
construction and mining activities: 

• Slate Creek Cove Dock Area – Jualin Side (Figure Sheet 5 of 10) 

• Slate Creek Lake Tailings Storage Area – Jualin Side (Figure Sheet 6 of 10) 
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• Ancillary Facilities and Access Road Area – Jualin Side (Figure Sheet 7 of 10) 

• 1000 Level Portal Area – Jualin (Figure Sheet 8 of 10) 

• 850 Level Portal Area – Kensington Side (Figure Sheet 9 of 10) 

• Comet Beach Area – Kensington Side (Figure Sheet 10 of 10) 

Specific reclamation objectives and treatments are shown in the attached sheets. A more detailed 
description of reclamation applications for the phases of the project—construction, operation, 
closure, and post-closure—is presented below. These form the basis for the reclamation cost 
estimate provided as Attachment D-1, Preliminary Reclamation Cost Estimate—Kensington Gold 
Project. 

3.5.1 Tailings Storage Facility 

Reclamation Objectives 

1. Reestablish aquatic habitat within the TSF; 

2. Reestablish riparian habitat at the margins of the TSF; 

3. Maintain the integrity of the impoundment; and 

4. Maintain the water quality and aquatic habitat downstream of the TSF. 

Construction Phase 

Maintenance of the fish population in Lower Slate Lake is not an objective during construction 
and operation of the TSF. Prior to operation of the TSF, if the resource agencies identify a 
suitable location, the majority of Dolly Varden char would be trapped from Lower Slate Lake 
using minnow traps or other methods and relocated. Alternatively, the Dolly Varden char and 
three-spine stickleback populations would be left in the lake, but with no expectation of survival 
during construction or operation. 

Except for emergency spillways that are unlikely to be used, a spillway for downstream 
movement of Lower Slate Lake fish would not be available until closure. Consequently, Lower 
Slate Lake Dolly Varden char would not migrate to East Fork Slate Creek, as they do now, until a 
population is reestablished in the TSF after closure and a spillway is installed. To replace the 
source of Dolly Varden char to East Fork Slate Creek and prevent their migration from Upper 
Slate Lake to the TSF during construction and operation, downstream migrants from Upper Slate 
Lake would be manually relocated or routed through diversion of Mid-Lake Slate Creek. By 
relocating migrants, subtleties of timing and life stage relating to downstream movement would 
be preserved. Ensuring fish passage is a condition of ADNR’s Title 41 authorization. 

If selected, manual relocation would involve capturing Dolly Varden char from Mid-Lake Slate 
Creek and releasing them to East Fork Slate Creek below the dam. The capture location would be 
near the uppermost cascade to minimize capture of Dolly Varden char that may have otherwise 
returned to Upper Slate Lake. Capture would be accomplished by determining the most effective 



Kensington Gold Project Final SEIS 
Appendix D 

D-8 

and low-maintenance method that does not cause unacceptably high mortality. Capture methods 
that would be considered for manual relocation are a fence trap, net trap, inclined plane trap, 
rotary screw trap, or minnow traps or other methods. If Mid-Lake Slate Creek is diverted through 
a pipe, passive relocation through the diversion pipe may be used. 

All timber would be removed from the dam site and the perimeter of Lower Slate Lake between 
the existing shoreline (elevation 650 feet) up to the maximum project closure water elevation 
(~737 feet). Logging of the perimeter would be done in stages, corresponding with rises in lake 
elevation. BMPs for erosion control would be used during and after logging to minimize sediment 
transport to Lower Slate Lake and East Fork Slate Creek. 

The dam site would be excavated as necessary for dam construction. Topsoil would be stockpiled 
and used for reclamation of project components outside the area disturbance of the TSF, unless it 
is used as a tailings capping material at closure. 

Operation Phase 

Dolly Varden char relocation alternatives that apply to the construction phase, addressed above, 
also apply to the operation phase. Dolly Varden char monitoring during operation would focus on 
their relocation from the upper reach of Mid-Lake Slate Creek to below the dam in East Fork 
Slate Creek. A holding pen would be used on occasion after Dolly Varden char relocation to 
permit health observations before releasing fish to East Fork Slate Creek. More broadly, an 
extensive water quality and aquatic life monitoring program as described in Section 2 of the Final 
SEIS and incorporated into the Final Plan of Operations would be conducted to allow further 
optimization of the Final Reclamation Plan prior to closure. 

No habitat reclamation measures would be taken during operation. BMPs for erosion control 
would continue to be applied. 

Temporary Shutdown 

In the event of a temporary shutdown of the mine or discharge to the TSF, BMPs for erosion 
control, maintenance of flow to East Fork Slate Creek, and relocation of Dolly Varden around the 
TSF would continue. 

Closure Phase 

After cessation of tailings placement, it is expected that the water in the TSF would be consistent 
with background water quality. Under Alternative D in the Final SEIS, the reverse osmosis 
treatment system, if needed, would continue to be operated until Coeur demonstrates to the U.S. 
Environmental Protection Agency (USEPA) and ADEC that it is no longer required. If Mid-Lake 
Slate Creek is diverted (as under Alternatives C and D), the diversions would be removed and the 
TSF would be allowed to fill (see below). A spillway would be constructed to allow safe and 
unobstructed downstream movement of fish from the TSF to lower East Fork Slate Creek. The 
spillway would be designed to avoid injury to fish resulting from impact, supersaturation of 
dissolved gases, or entrainment, under all flow conditions. The opportunity for upstream 
movement of fish from East Fork Slate Creek to the TSF would not be provided. 
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The tailings would be deposited to a final elevation of approximately 704 feet with an assumed 
cover of approximately 9 feet; i.e., the lake would be at an elevation of 713 feet prior to 
implementation of the closure/reclamation plan. Coeur would initially ensure that all remaining 
tailings in the lake have settled (or been discharged). The plan then calls for the lake elevation to 
rise to a final elevation of 737 feet, which would be maintained by the spillway in the dam. 
Raising the lake to the final elevation would provide for inundation of an area of natural ground 
(uncovered by tailings) equivalent in size (approximately 11.3 acres) to the current productive 
zone within Lower Slate Lake. Based on the findings of the Ecological Risk Assessment, this 
“productive” zone would support initial reestablishment of macroinvertebrate populations as 
needed to support restored fish populations. As discussed in this Final SEIS, the settled tailings 
would not resuspend; i.e., the inundated natural area would not be affected by tailings. Airborne 
introduction and inflow from Upper Slate Lake would provide macroinvertebrate sources to 
Lower Slate Lake. Over an extended period, the tailings would be covered by natural materials 
entering the lake from Mid-Lake East Fork Slate Creek and should also support 
macroinvertebrate populations. This would be limited, however, by the depth of much of the lake 
(greater than 30 feet) at which macroinvertebrates have historically not been observed in Lower 
Slate Lake. 

If the operational monitoring shows that exposed tailings will affect the ability of the lake to be 
restored to at least pre-mining aquatic conditions, Coeur could have to install a natural tailings 
cover of native glacial deposits, organic material, or imported alluvial material. The capping 
material would be stored adjacent to the TSF. At closure, the material would be mixed with 
tailings water and pumped to a floating barge equipped with a submerged diffuser. The slurry 
would then be distributed throughout the TSF by the diffuser and allowed to settle to the 
necessary cap thickness. The cover material is expected to be installed to a depth of 10 
centimeters or more over the tailings. After installation of the cover, the final lake level would be 
established (with a spillway) at an elevation optimized for restoration of aquatic resources. Note 
that the final elevation would likely not be as high as the elevation without a tailings cover 
because there would be no need to inundate natural areas. 

In contrast, operational monitoring may show that the tailings habitability would actually be 
better than predicted in the laboratory and/or can be enhanced by other modifications or additions 
to the reclamation plan. For example, organic material could be added either with or separately 
from the tailings. In such a case, it may not be necessary to inundate natural areas, and uncovered 
tailings would provide a large area of shallow water habitat for macroinvertebrates and plants. 

Numbers of three-spine stickleback and Dolly Varden char that migrate out of Upper Slate Lake 
would be well understood before closure through the measures that would be taken to bypass the 
TSF during operation. This information would be used to determine whether passive restocking 
of the TSF after closure via natural downstream migration would result in a balanced 
reestablishment of fish along with their food source. It may be determined that restocking can be 
accelerated by trapping and relocating Upper Slate Lake fish, or that fish should be blocked from 
entering the TSF until a sufficient prey base is established. If the resource agencies prefer, any 
remaining physical barriers to upstream movement from the TSF to Upper Slate Lake would be 
removed. 

The TSF would not contain any flooded timber and much of the riparian zone would be forested 
with the timber that currently exists along the ~737-foot contour. Disturbed areas would be 
planted to reestablish the existing woody and non-woody vegetation types. Studies would be 
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conducted in Upper Slate Lake during operation to determine substrate requirements and 
transplanting methods for submergent and emergent macrophytes. A transplanting plan would 
then be developed to accelerate establishment of an aquatic plant community that is similar to the 
existing community. 

Post-Closure Phase 

Abundance and diversity of phytoplankton, zooplankton, benthic invertebrates, macrophytes, 
three-spine sticklebacks, and Dolly Varden char would be monitored in the TSF, beginning at 
closure and continuing until a self-sustaining community has become established. It is expected 
that macroinvertebrates would colonize the natural areas and support a restored fish population 
within 1 year of closure. Two surveys per year would be conducted for the first 2 years after 
closure, followed by one survey per year until restoration of the aquatic community is determined 
to be complete. Coeur would work with the Forest Service and the state to establish “measures” 
of reclamation success, monitoring programs, reporting, and corrective measures to be taken if 
goals are not achieved. Corrective measures, such as replanting, restocking, substrate additions, 
or other habitat modifications, would be taken as necessary to accelerate recovery. Studies to be 
conducted during operation (see above) would provide the necessary information to establish a 
schedule for reestablishment of the aquatic community in the TSF. Upper Slate Lake would serve 
as a model since it has been shown to support a more productive population of Dolly Varden than 
Lower Slate Lake. Use of Upper Slate Lake as a model should therefore ensure that the objective 
of restoring a similar community is exceeded. 

3.5.2 Process Area 

Decommissioning 

Following permanent closure of the operation, all salvageable equipment, instrumentation, 
furniture, and used reagents not required for reclamation and closure would be removed from the 
site. Decommissioning of the facilities would include neutralization of reagents and chemicals 
that remain in the system. Pipes, tanks, and other items that contained chemical or product during 
operation would be rinsed to neutralize the container prior to removal. Rinsed solutions would be 
collected and treated according to applicable rules and regulations. 

Buildings, Equipment and Ancillary Facilities Removal 

The following are facilities associated with the process area: 

• Mill, lab, and refinery 

• Warehouse 

• Maintenance shop 

• Offices 

• Fueling station 

• Miner change room 
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• Power plant 

• Ancillary facilities 

After decommissioning, these facilities would be dismantled and removed from the site. Since 
salvage would be the main method of removal, it is expected that minimal disposal of material 
would be required. However, items such as concrete foundations and sewage treatment concrete 
vaults would be broken up and buried in place. 

No major structures associated with mining and processing would remain on site unless they were 
necessary for other reclamation and resource management activities, or met solid waste 
management criteria. A phased removal program would be followed because many of the 
buildings and much of the equipment would be needed to complete reclamation activities. As 
specified units were no longer needed, they would be removed from the site. 

Water Supply 

Once the infiltration gallery is no longer required for decommissioning and other reclamation 
activities, the water supply intake would be removed. 

Site Regrading and Revegetation 

Once all the major facilities are removed from the site, the area would be prepared for final 
reclamation activities. The mill area would be inspected to ensure that fuel or other chemical 
contaminants are not present in the surface of the soil, before regarding activities are initiated, 
Regrading would approximate original topography and promote surface runoff from adjacent 
areas. 

Sedimentation ponds and stormwater diversion structures would be removed (if appropriate) or 
filled to preclude the storage of any water resources. BMPs would be used during this interim 
stage to minimize sedimentation from the disturbed sites. BMPs would remain in place until 
sufficient vegetation growth has been established. 

Sufficient growth, for the purposes of reclamation, would be defined in the final reclamation plan. 
The exact definition (e.g., 90 percent vegetative cover within 5 years after final closure) would be 
derived after consultation with vegetative experts familiar with the area. 

The goal of revegetation would be to mimic the adjacent muskeg/spruce communities. However, 
the focus of the revegetation effort would be on establishing grasses, shrubs, and forbs to stabilize 
the reclaimed landforms and to provide successful plant communities that would lead to the 
natural recolonization of muskeg/spruce. 

Coeur would construct a reclamation/revegetation test plot facility after Year 1 of operation for 
the purpose of conducting revegetation test work to develop data that would accelerate rapid and 
successful reclamation of the DTF and other upland sites. This research would also consider the 
following: 

1. Species of native trees, shrubs, grasses, and forbs to determine the revegetation 
combination for the site; 
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2. Topsoil or soil resource needs, to determine the best methods for applying and stabilizing 
topsoil as well as the depth for optimum plant growth; and 

3. Potential mulching and best method of application. 

The results of this research would be used to optimize the revegetation scheme at the site. 

3.5.3 Mine/Portal Areas 

Building Removal 

All buildings associated with the mine and portal areas would be removed as part of the final 
reclamation and closure plan. Ventilation fans, compressors, and other support equipment for the 
underground mining operations would be dismantled and removed after permanent closure of the 
operations. 

Portal Plugging 

An engineered portal plugging procedure would be designed as part of the final reclamation plan. 
The objective is to provide long-term safety for the public by preventing entry into the mine 
workings. The plug may consist of reinforced concrete, although state-of-the-art engineering may 
dictate an alternative plug type. Rock material may also be placed over the plugged opening to 
minimize visual impacts from the portal. Coeur would apply for a permit under the National 
Pollutant Discharge Elimination System (NPDES) to allow for discharge of water drainage from 
the adit upon completion of mining, if required. 

Regrading and Revegetation 

The mine portals are located in steep rocky terrain; minimal reclamation can be accomplished at 
these locations. The total disturbed area would be small; however, regrading efforts would be 
attempted to bring the site back to a natural contour. Reclamation would be accomplished in a 
manner that maximizes the human safety aspects of the closure plan and minimizes the amount of 
additional disturbance necessary to meet the reclamation objective. 

Monitoring of Acid Rock Drainage 

Throughout operations and at closure, conditions would be monitored as they relate to potential 
acid rock drainage (ARD). Extensive pre-project test work indicates that ARD would not be a 
problem. A specific monitoring strategy for the mine waste components would be developed as a 
part of the monitoring plan and incorporated into the final reclamation plan. 

Development Rock Piles 

A limited amount of development rock (waste rock not used in the TSF construction or as backfill 
mix) would be generated during the life of the project. Therefore, only small quantities of mine 
waste rock would need to be reclaimed as separate waste rock piles. The regrading objectives 
would be to blend the remaining rock piles into the existing terrain. Regrading would involve 
creating undulating surfaces to break up the sharp lines of the pile where feasible. The ultimate 
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regraded surface would be sloped to allow natural revegetation of the pile and minimize erosion 
potential. 

Growth media would be placed over the waste rock piles at depths dependent on the amount of 
soil available, as stability considerations allow. Placement of soil would enhance habitat 
development (e.g., minimize north/south facing slopes, vary soil depths, create boulder patches) 
and site-specific reclamation needs. 

The revegetation activities would adhere to the approved reclamation principles. Revegetation 
would not be possible on boulder piles developed for habitat enhancement. Natural revegetation 
would typically provide the seed base for these types of areas. Coeur may initiate sowing in these 
areas, even though limited soil material may be present. 

Slate Creek Cove Facilities 

Once the laydown area is no longer required to support the reclamation effort, remaining fuel 
storage tanks (isotainers) would be removed from the site. All contaminated synthetic lining 
material would be removed and disposed of in the appropriate manner. Sampling would be 
conducted to ensure that hydrocarbon contamination would not exist in the area. 

The area would be regraded to eliminate any ongoing drainage containment areas and aid in 
returning the site to an approximate natural contour. Regrading objectives would involve 
directing water away from these previously disturbed areas. 

Growth media would be placed over disturbed areas. Revegetation of the area would meet 
post-mining land use criteria developed in the final reclamation plan. 

Comet Beach Facilities 

In addition to the fuel transfer facility, a maintenance shop, core sheds, support buildings, and 
other structures would remain from the exploration and development stages. These would be 
removed as part of the reclamation program. Any beach mooring, lighting, or buildings used in 
fuel transfer or general barge operation, but not required for reclamation activities, would be 
removed at closure. Previous activities associated with the beach area that lies between the high 
tide and low tide mark would consist mainly of cobble material, and have limited reclamation 
needs. Compacted cobble areas would be scarified (if necessary) to remove the visual aspect of 
the compaction. It is expected that winter sea action would also naturally scarify the area, once 
the loading and unloading of barges has ceased. Those areas above the high tide mark where soil 
was removed would be regraded, scarified, resoiled, and revegetated consistent with the final 
reclamation and closure plan. 

Roads and Other Disturbance 

This subsection describes general reclamation objectives for the various disturbances associated 
with the mining operations that have not otherwise been specifically identified. This would 
include areas such as access roads, explosives storage areas, borrow sites, helicopter landing 
pads, monitoring sites, and other similar disturbances or structures necessary to support the 
mining and milling activities. 
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The general reclamation procedures for these types of disturbances and facilities would involve 
removing all aboveground structures and regrading and revegetating these areas. It is expected 
that a certain level of regrading, scarifying/ripping, and soil placement would be completed at 
each of the sites. Regrading would approximate the natural terrain and contours of the areas. 

Access roads would play a key role in the reclamation effort and the long-term monitoring and 
maintenance programs. Coeur intends to reclaim all project roads, using a phased approach. Once 
they are no longer required, road regrading would be completed to provide for reclaimed surfaces, 
but still allow further access to the site. Coeur intends to remove nonpermanent features (culverts, 
drainage facilities) from the roads where sufficient final grades would allow safe equipment 
operation. Certain access roads would be necessary for reclamation activities, regulatory 
inspections, and long-term reclamation maintenance activities. These access roads may not be 
reclaimed because of federal and state right-of-way requirements. 

Providing a phased road reclamation effort would fulfill the access concern and help to stabilize 
the site. The three phases are described below. 

Phase I - This phase assumes that final closure of the TSF, mill facilities, portals, and ancillary 
facilities has been completed. Only the roads necessary to monitor the diversions and provide 
access to the TSF and the mine area via the main access road from the beach would remain. This 
phase of the reclamation/closure activities would include minor repairs to revegetated areas, 
diversion maintenance (if necessary), and sampling programs and other general reclamation 
monitoring activities. The bulk of the reclamation activities would be completed during this 
phase, but not released from financial assurance requirements. Partial release of the TSF bond 
would have occurred, consistent with Coeur's concurrent reclamation program. 

Phase II - Several years would have passed since the completion of general revegetation of the 
area. Monitoring would continue, but the need for access to the various Phase I sites would be 
diminishing. Access would be limited. At this point, those roads that remain for access to the 
diversions, TSF, and other monitoring or maintenance sites could be revegetated. 

As described above, regrading of these roads would be designed to promote runoff and long-term 
stability. Culverts would be removed, water bars built, and other activities completed to meet the 
objectives of the final reclamation plan. Regrading efforts would not preclude entrance of 
maintenance equipment as may be required. Maintenance-type revegetation of these areas (for the 
purpose of erosion control) would be initiated. No further regrading would occur. The main 
access road from Comet Beach would remain as a public access road. 

Phase III – This phase would be the final stage of reclamation. Long-term monitoring provisions 
would be under way. Various areas would be released from reclamation liability; maintenance 
would be performed as needed (access needs would be limited). Coeur would apply for release of 
all reclamation-related financial assurance requirements. 

3.5.4 Growth Media 

Growth media would be placed over all disturbed areas, excluding rock cuts and development 
rock storage piles, areas of riprap, open water, and slopes too steep to retain topsoil. Development 
rock storage piles would be treated as described elsewhere in this document. 
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The goal would be to apply a depth of 1 foot of growth media to disturbed areas. Growth media 
are expected to be limited, based on measured depths of the soil resource. A minimum of 6 inches 
of growth media would be applied to all disturbed areas, other than those areas noted above. If it 
is determined that there is not enough topsoil material to cover all the required areas with a 
minimum of 6 inches of growth media, a detailed report would be prepared to identify all areas of 
the mine site that require topsoil as part of the reclamation process. These areas would be rated as 
to their environmental sensitivity. This rating would include erosion and sediment accumulation 
rate calculations. Those areas identified as being the least environmentally sensitive may receive 
less than the minimum of 6 inches of growth media. 

3.5.5 Reclamation Success 

The success of reclamation would be monitored in two ways. Physical reclamation such as 
earthwork and growth media application would be checked for erosion periodically and 
immediately following major rainstorms. Remedial action to correct instability would be taken as 
soon as feasible following detection of substantial erosion or loss of growth media. Coeur and 
appropriate regulatory agency personnel would monitor vegetation success qualitatively by visual 
inspection on an ongoing basis and quantitatively once per year. Quantitative analysis would be 
conducted at the end of the growing season (end of August) by a qualified professional. The 
appropriate regulatory agencies and Coeur would determine performance criteria for vegetation 
success. Coeur would seek release of the reclamation surety on a facility-by-facility basis, as 
quantitative data indicate that the agreed-upon criteria have been met. 

3.5.6 Long-Term Monitoring and Maintenance 

A long-term monitoring and maintenance (LTMM) program would be developed as a part of the 
final reclamation plan, and from ongoing operational experience. Modifications to the LTMM 
program would be consistent with periodic reclamation review. It is expected that historical data 
would play a key role in developing a specific LTMM program. 

The proposed configuration of the TSF at final closure has a spillway, constructed in bedrock, to 
reestablish the natural runoff and flows from Upper Slate Lake. Maintaining the long-term 
integrity of the TSF and protecting long-term water quality is the focus of the reclamation 
monitoring and maintenance program. Monitoring and long-term maintenance of the TSF would 
be part of the post-closure program implemented in the final reclamation plan. 

During mining operations, inspections would be part of the normal mine operation and 
maintenance schedule. Therefore, important information necessary for developing detailed 
post-closure monitoring and maintenance schedules and costs and related financial assurance 
requirements would be collected during this time. This would involve special efforts necessary to 
document unusual climatic events that could result in extraordinary maintenance needs. 
Operational monitoring would continue after operations cease as long as Coeur personnel are 
available on-site. This would include inspections during the vegetation reestablishment period. At 
the time of release of the TSF from reclamation liability, long-term monitoring and maintenance 
would be implemented based on the schedule developed in the final reclamation plan. The 
LTMM schedule to be developed would include the following: 
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Post-Mining Inspection Schedule 

• Sediment and debris build-up in the diversions would be assessed annually during and after 
operation. 

• Annual inspections of the TSF would occur during the first 5 years after cessation of mining 
and processing, with a comprehensive inspection after the fifth year. 

• The TSF would be inspected following any extreme event believed to exceed the 100-year, 
24-hour storm event. 

• A comprehensive inspection and review would be conducted at Year 10 and at Year 20 (final 
closure). 

Post-Mining Maintenance Schedule 

• Any necessary remedial work would be carried out as needed, based on site inspections. 

• Diversion maintenance and cleaning would be completed as required. 

Long-Term Monitoring and Maintenance Cost Estimates 

LTMM is a key component of the reclamation program and post-closure effort. Factors expected 
to play a key role in the development of a final LTMM are listed below: 

• Initial cost estimates for LTMM would be based on inspection and maintenance costs during 
the operating life of the project. 

• Historical data and costs collected during the life of the mine and accepted engineering 
practices would be used to adjust the initial estimates of LTMM costs. 

• Accepted engineering practices and reviews would be used in determining the LTMM plan. 

3.6 Post-Closure Financial Assurance 

There would be three distinct phases of closure: 

• Phase I would cover the period after operations cease and reclamation is actively under way. 

• Phase II would cover the period after final reclamation has been completed; monitoring and 
maintenance would be ongoing. Phase II bonding would still be provided by the reclamation 
bond. 

• Phase III would cover the period when all agencies accept the reclamation effort and release 
the bonds. Phase III financial assurance would be provided in accordance with the terms of 
the ROD. 
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The construction of the TSF would necessitate some long-term maintenance and monitoring for a 
number of years after the closure and final reclamation of the mine. 

To provide bonding to cover the costs of maintenance and monitoring activities, the costs 
associated with post-closure maintenance and monitoring would be estimated as part of the 
development of the final reclamation plan. For example, when operation of the TSF is completed 
and final reclamation has started, funding must be established for the post-closure maintenance 
and monitoring of the TSF. This would avoid reaching the closure point of the mine, only to 
discover that funds are not available to cover the post-closure costs. To accommodate the need for 
such funding, Coeur is developing a policy that will ensure that future funding will be available 
to cover those estimated costs with an insurance-backed program that guarantees against cost 
overruns and unforeseen events that could cause environmental degradation. 

At a minimum, the estimates of costs for monitoring and maintenance would include monitoring 
and maintenance as follows: 

Monitoring 

• Water quality measurements as may be required by NPDES permits still in force. 

• Inspections and measurements required to assess the physical integrity of the diversion 
structures, the TSF, and the mine. 

Maintenance 

• Maintenance of the physical integrity of the following facilities: 

TSF 

Diversions 

Mine portal plug 

Mine access roads 

• Mobilization of personnel and equipment to make any necessary replacements or repairs, or 
to clear any obstructions, diversions, or other natural occurrences that might threaten the 
integrity or safety of the reclaimed facility. 

3.7 Principles for the Reclamation Cost Estimate and Bond Adjustment 

Table D-1 lists the estimated acreage of proposed surface disturbance. The total life-of-mine 
estimated cost to reclaim the Kensington Gold Project, as presented in Table D-2, is $3.154 
million. The estimates are based on unit costs developed as part of the independent third-party 
reclamation cost estimate provided to the Forest Service in January 1998, and adjusted to reflect 
2004 conditions. 

Coeur would provide an acceptable financial assurance as a condition of the ROD for a revised 
reclamation cost estimate for the approved project. Coeur would apply for partial release of 
reclamation surety bond monies in subsequent years, as the final reclamation costs are reduced by 
allotting credit for successfully completed discrete reclamation procedures. Coeur would request 
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a full release of the surety once all requirements of the final reclamation and closure plan have 
been met. The funds for future costs, however, would still be guaranteed against the insurance-
backed policy established prior to the development of the project. 

Project designs were completed to minimize long-term post-reclamation maintenance. Limited 
diversions associated with stormwater management would be retained to maintain surface flow, 
consistent with operational objectives. Limited long-term maintenance and monitoring 
requirements are expected in connection with the TSF, waste rock dumps, and planned portal 
plugging. Concurrent reclamation would also be completed and would further reduce post-closure 
reclamation liability and long-term maintenance requirements. 

 

Table D-1 
Proposed Mine Facility Surface Disturbance 

 Facility Acres 

1 Marine Facilities (Comet Beach) 2.4 

2 Kensington Access Roads  7.2 

3 Approved Kensington Mine Area Disturbance (Development 
Rock Storage and Water Treatment Ponds) 

31.3 

4 Existing Kensington Borrow Area 1.3 

5 Proposed Mine Access Road 27.8 

6 Laydown Area 5.0 

7 Borrow Area 3.7 

8 Borrow Area 1.4 

9 Marine Facilities (Slate Creek Cove) 3.6 

10 Topsoil Stockpiles (4 locations) 1.5 

11 Borrow Area 1.5 

12 Tailings Storage, Pipeline, and Maintenance Roads 86.1 

13 Mine Area Complex 17.2 

14 Development Rock Storage 4.8 

15 Borrow Area 0.7 

 TOTAL 195.5 
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Table D-2 
Estimated Reclamation Cost Summary 

Task Total 
Costs 

 
1.0  Demolition $834,400
2.0  TSF Closure $294,500
3.0  Excavation $31,360
4.0  Ripping $98,690
5.0  Fill Placement and Regrading $34,611
6.0  Growth Media Placement and Spreading $232,408 
7.0  Growth Media Scarifying and Seeding $72,975 
8.0  Additional Costs 
     Mobilization/Demobilization 
     Reclamation Monitoring (water and vegetation) 
     Post-Closure Monitoring (water) 
     Reclamation Monitoring (hydrocarbons) 
     Subsurface Flow Wetlands 

$200,000
$200,000
$300,000
$44,500

$180,000
9.0 Contingency Costs 
     Government Contract Oversight 
     Engineering/Surveying 
     General and Administrative 
     General Contingency 

$126,172
$126,172
$126,172
$252,344

Total Estimate $3,154,305
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Attachment D-1 
Preliminary Reclamation Cost Estimate - Kensington Gold Project 

Task Description Units  Unit Cost Labor 

Material - 
Equipment 
Cost TOTAL COST 

        
1.0 Demolition       
1.1 Marine Facilities (Slate Creek Cove) LS  NA  $   56,000.00  $   55,000.00   $  111,000.00  
1.2 Kensington Camp (Comet Beach) LS  NA  $   30,000.00  $     2,400.00   $    32,400.00  
1.3 Process Area Buildings and Equipment LS  NA  $ 168,000.00  $ 132,000.00   $  300,000.00  
1.4 Administrative Area Buildings LS  NA  $   40,000.00  $   60,000.00   $  100,000.00  
1.5 Water Treatment Plant Pond LS  NA  $     5,000.00  $   10,000.00   $    15,000.00  
1.6 Process Area Sediment Ponds LS  NA  $     5,000.00  $   10,000.00   $    15,000.00  
1.7 Water Treatment Plant Building LS  NA  $   35,000.00  $   20,000.00   $    55,000.00  
1.8 Roads, Culverts, Bridges LS  NA  $   25,000.00  $   20,000.00   $    45,000.00  
1.9 Portals LS  NA  $   20,000.00  $   80,000.00   $  100,000.00  

1.10 Power/Telephone Lines LS  NA  $   15,000.00  $   20,000.00   $    35,000.00  
1.11 Fuel Storage Tank Removal LS  NA  $     5,000.00  $     3,000.00   $      8,000.00  
1.12 Infiltration Gallery LS  NA  $        500.00  $        500.00   $      1,000.00  
1.13 Earth-Retaining Bin Walls LS  NA  $     3,500.00  $   13,500.00   $    17,000.00  

        
2.0 Tailings Storage Facility Closure       
2.1 Installation of the Spillway 10,000 CY   $5.00   $        -    $        -    $    50,000.00  
2.2 Riparian Habitat Enhancement 250 CY $30.00   $        -    $        -    $      7,500.00  
2.2 TSF Pump Back Sump and Discharge Pipeline LS  NA  $  27,000.00   $  23,000.00   $    50,000.00  
2.3 Tails/Reclaim Water Pipeline LS  NA  $  96,000.00   $  21,000.00   $  117,000.00  
2.4 Decommission Reclaim Barge LS  NA  $  22,000.00   $  23,000.00   $    45,000.00  
2.5 Diversion Dam and Pipeline LS  NA  $  12,000.00   $  13,000.00   $    25,000.00  

        
3.0 Excavations       
3.1 Culvert Removal 3200 CY  $      2.80   $        -    $        -    $     8,960.00  
3.2 Bridge Abutments 7800 CY  $      2.80   $        -    $        -    $   21,840.00  
3.3 Infiltration Gallery 20 CY  $    28.00   $        -    $        -    $        560.00  

        
4.0 Ripping       
4.1 Access Roads  35.0 acres  $   710.00   $        -    $        -    $   24,850.00  
4.2 Process Area 17.2 acres  $   710.00   $        -    $        -    $   12,212.00  
4.3 Development Rock Bench - Jualin 4.8 acres  $   710.00   $        -    $        -    $     3,408.00  
4.4 Development Rock Bench - Kensington 21.5 acres  $   710.00   $        -    $        -    $   15,265.00  
4.5 Marine Facilities (Slate Creek Cove) 3.6 acres  $   710.00   $        -    $        -    $     2,556.00  
4.6 Kensington Camp (Comet Beach) 2.4 acres  $   710.00   $        -    $        -    $     1,704.00  
4.7 Water Treatment Plant Area 10.0 acres  $   710.00   $        -    $        -    $     7,100.00  
4.8 Borrow Areas 8.4 acres  $   710.00   $        -    $        -    $     5,964.00  
4.9 Laydown Areas 5.0 acres  $   710.00   $        -    $        -    $     3,550.00  

4.10 Tails Facility Areas (pipeline corridors, roads) 31.1 acres  $   710.00   $        -    $        -    $   22,081.00  
        

5.0 Fill Placement and Regrading       
5.1 Access Roads  35.0 acres  $   249.00   $        -    $        -    $    8,715.00  
5.2 Process Area 17.2 acres  $   249.00   $        -    $        -    $    4,282.80  
5.3 Development Rock Bench - Jualin 4.8 acres  $   249.00   $        -    $        -    $    1,195.20  
5.4 Development Rock Bench - Kensington 21.5 acres  $    249.00   $        -    $        -    $    5,353.50  
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5.5 Marine Facilities (Slate Creek Cove) 3.6 acres  $    249.00   $        -    $        -    $       896.40  
5.6 Kensington Camp (Comet Beach) 2.4 acres  $    249.00   $        -    $        -    $       597.60  
5.7 Water Treatment Plant Area 10.0 acres  $    249.00   $        -    $        -    $    2,490.00  
5.8 Borrow Areas 8.4 acres  $    249.00   $        -    $        -    $    2,091.60  
5.9 Laydown Areas 5.0 acres  $    249.00   $        -    $        -    $    1,245.00  

5.10 Tails Facility Areas (pipeline corridors, roads) 31.1 acres  $    249.00   $        -    $        -    $    7,743.90  
        

6.0 Growth Media Placement and Spreading       
6.1 Access Roads  35.0 acres  $  1,672.00   $        -    $        -    $   58,520.00  
6.2 Process Area 17.2 acres  $  1,672.00   $        -    $        -    $   28,758.40  
6.3 Development Rock Bench - Jualin 4.8 acres  $  1,672.00   $        -    $        -    $     8,025.60  
6.4 Development Rock Bench - Kensington 21.5 acres  $  1,672.00   $        -    $        -    $   35,948.00  
6.5 Marine Facilities (Slate Creek Cove) 3.6 acres  $  1,672.00   $        -    $        -    $     6,019.20  
6.6 Kensington Camp (Comet Beach) 2.4 acres  $  1,672.00   $        -    $        -    $     4,012.80  
6.7 Water Treatment Plant Area 10.0 acres  $  1,672.00   $        -    $        -    $   16,720.00  
6.8 Borrow Areas 8.4 acres  $  1,672.00   $        -    $        -    $   14,044.80  
6.9 Laydown Areas 5.0 acres  $  1,672.00   $        -    $        -    $     8,360.00  

6.10 Tails Facility Areas (pipeline corridors, roads) 31.1 acres  $  1,672.00   $        -    $        -    $   51,999.20  
        

7.0 Growth Media Scarifying and Seeding       
7.1 Access Roads  35.0 acres  $    525.00   $        -    $        -    $   18,375.00  
7.2 Process Area 17.2 acres  $    525.00   $        -    $        -    $     9,030.00  
7.3 Development Rock Bench - Jualin 4.8 acres  $    525.00   $        -    $        -    $     2,520.00  
7.4 Development Rock Bench - Kensington 21.5 acres  $    525.00   $        -    $        -    $   11,287.50  
7.5 Marine Facilities (Slate Creek Cove) 3.6 acres  $    525.00   $        -    $        -    $     1,890.00  
7.6 Kensington Camp (Comet Beach) 2.4 acres  $    525.00   $        -    $        -    $     1,260.00  
7.7 Water Treatment Plant Area 10.0 acres  $    525.00   $        -    $        -    $     5,250.00  
7.8 Borrow Areas 8.4 acres  $    525.00   $        -    $        -    $     4,410.00  
7.9 Laydown Areas 5.0 acres  $    525.00   $        -    $        -    $     2,625.00  

7.10 Tails Facility Areas (pipeline corridors, roads) 31.1 acres  $    525.00   $        -    $        -    $   16,327.50  
        

8.0 Additional Costs       
8.1 Mobilization/Demobilization LS  NA  $        -    $        -    $  200,000.00  
8.2 Reclamation Monitoring (water and vegetation) 5 years  $ 40,000.00  $        -    $        -    $  200,000.00  
8.3 Post-Closure Monitoring (water) 15 years  $ 20,000.00  $        -    $        -    $  300,000.00  
8.4 Reclamation Monitoring (hydrocarbons) 1 year  $ 44,500.00  $        -    $        -    $    44,500.00  
8.5 Subsurface Flow Wetland 3,000 CY  $        60.00  $        -    $        -    $  180,000.00  

        
9.0 Contingency Costs       
9.1 Government Contract Oversight 5%      $  126,172.20  
9.2 Engineering/Surveying 5%      $  126,172.20  
9.3 General and Administration 5%      $  126,172.20  
9.4 General Contingency 10%      $  252,344.40  

        
 TOTAL COST       $ 3,154,305.00  

Note: LS = lump sum; CY = cubic yard(s). 
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Appendix E: Best Management Practices and Mitigation Measures 

The following best management practices (BMPs) and mitigation measures have been identified 
either as part of permit applications or in the SEIS.  The focus of these BMPs and mitigation 
measures is to reduce the sources and likelihood of a spill into the marine environment, limit the 
extent of a spill that might occur, and ensure a rapid response in the event of a spill. This 
appendix includes Coeur’s Draft Spill Response and BMP Plan and Coeur’s Berners Bay 
Transportation Policy and Mitigation and Best Management Practices Plan. 

Goals and Objectives 

• Avoid incremental water quality impacts on Berners Bay. 

• Mitigate potential effects of hydrocarbon inputs from gasoline and fuel on sensitive fish 
species. 

• Incorporate recent design improvements for the dock facilities at Cascade Point and Slate 
Creek Cove to facilitate fish passage and intertidal flushing at the facilities. 

Standard Operating Procedures 

• A Storm Water Pollution Prevention Plan (storm water management control practices, 
measures to reduce pollutants in storm water, Spill Prevention, Control, and Countermeasures 
[SPCC] Plan, preventive maintenance programs, employee education programs, record-
keeping and audits, annual plan revisions) will be implemented at the two dock sites. 

• Controls for erosion and sediment, containment, oil and grease separation, storm water 
diversions, and covered storage areas will be employed by Coeur and its contracting 
operators at the Cascade Point and Slate Creek Cove transport facilities, and by boat 
operations serving the project. 

• BMPs for boats and docks will include the following: 

 Provide designated work area(s) for outside boat repairs and maintenance. No 
maintenance would be permitted outside these areas. 

 Prohibit bottom cleaning and sanding in or near the Cascade Point or Slate Creek Cove 
dock area (upland area(s) required). 

 Perform maintenance over tarps to ease cleanup at these upland maintenance areas. 

 Provide upland cleanup areas with adequate storm water management facilities. 

 Use oil and water separators for storm water collection and treatment, as appropriate. 

 Inspect storm water drainage and washing systems regularly at these upload sites. 

 Require (contractually) that service providers and users abide by approved BMPs at the 
two docks. 

 Develop and implement standard operating procedures BMPs for the management of all 
solid waste associated with the dock and boat transport facilities, including recycling, 
compacting, and reuse as appropriate. 

 Use flyers, pamphlets, and newsletters to raise operators’ and passengers’ awareness of 
need to implement BMPs. 
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 Provide and maintain appropriate storage, transfer, containment, and disposal facilities 
for all liquid and solid wastes generated by the mine transportation operations. 

 Separate containers for disposal and clearly mark them for used antifreeze, oils, greases, 
solvents, and other materials. 

 Store and dispose of incompatible or reactive materials in accordance with the CBJ Fire 
Code. (Designated storage areas should be covered and the inside area sloped to a dead-
end sump with total containment provided; all drains are to be equipped with positive 
control valves or devices.) 

 Leaking containers must be emptied promptly upon detection, either by transferring the 
material into a non-leaking container or by disposing of it in a proper waste container. 

 Coeur will develop and implement a waste management and spill response plan, to be 
adhered to by its employees and contractors. 

 Annual training of employees and contractors on appropriate waste management and spill 
response will be provided by Coeur, and attendance will be mandatory. 

 An adequate supply of spill containment and response equipment will be maintained by 
Coeur at the following locations: (1) Cascade Point dock, (2) Slate Creek Cove dock, and 
(3) the mine site. 

 Regular inspection and cleaning of bilges will be required, including the installation and 
maintenance of oil/water separators and filters. 

 Regular inspection of fuel lines and hoses for chaffing, wear, and general deterioration is 
required (replace with USCG Type A). 

 Non-spill vacuum systems for spillproof oil changes or to pump out oily bilge water are 
required. 

 Engines must be tuned and operating at peak efficiencies. 

 Waste oil must be removed from the maintenance site by a permitted waste oil 
transporter. 

 Use of oil-absorbing materials in the bilges of transport boats is required, along with 
replacement and proper disposal as necessary. 

 All sewage must be disposed of at approved land-based facilities. 

 Use of biodegradable treatment chemicals in holding tanks is required. 

 Use of low-phosphate detergents to reduce phosphorus loads to approved treatment 
systems is required. 

Other Construction and Operational Requirements 

• The following construction BMPs will be implemented at the Cascade Point and Slate Creek 
Cove dock sites for both the construction and operation of the facilities: 

 Limit fill placement in subtidal areas to the extent practicable to minimize effects on 
marine fish rearing habitat. 

 Use best efforts to place fill at low tides, to the extent practicable, to reduce impacts of 
sedimentation on the marine environment. 
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 Prohibit the use of creosote- or pentachlorophenol-treated wood materials that would 
have contact with the water in order to avoid toxic effects on juvenile fish. 

 Promote the use of metal grating as a top surface, where practicable from an engineering 
and safety standpoint, for dock facilities (walkways, catwalks, and gangways) to facilitate 
light penetration for aquatic plants. 

 Restrict the use of impact hammers to the extent practicable, from a scheduling, 
engineering, and safety standpoint, in the installation of steel piles required for the docks, 
as a fisheries mitigation activity. 

 Fueling of Coeur marine transport vessels will occur at Slate Creek Cove dock or the 
Auke Bay transit/maintenance site. 

 Implementation of a strategic spill prevention and response plan at the dock sites and 
mine site, as described earlier in this document. 
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INTRODUCTION 

 

This document has been prepared for inter-agency review and comment.  It is not 

intended to serve as a replacement document for any one of the four existing plans, listed 

below, that cover the current configuration of the Kensington Gold Project:   

1. Marine Transfer-Related Facility Response Plan (USCG); 

2. Spill Prevention, Control, and Countermeasures Plan (USEPA); 

3. Emergency Response Action Plan (ADEC); and the 

4. Facility Operations Plan (USCG). 

These documents have been incorporated into a unified Facility Response Plan as required by 

33 CFR 154, Subpart F for marine transportation-related facilities.  As dictated, these plans 

and associated facilities are required to be reviewed by a Registered Professional Engineer 

and will be updated to include the revised facilities at Kensington once they have been 

constructed. 

 

The following document has been designed to incorporate all of the considerations for the 

transportation, handling, and storage of hazardous materials for the optimized Kensington 

Gold Project as described in the Draft Supplemental Environmental Impact Statement for 

discussion purposes only.  Special planning serves as partial mitigation to minimize the 

effects associated with handling these materials and responding to accidents or spills in this 

remote area in a timely manner and this document serves as a mechanism to receive 

regulatory agency comments and considerations for Standard Operating Procedures adopted 

for the Kensington Gold Project.  Recently Coeur Alaska has distributed the Berners Bay 

Transportation Policy and Mitigation and Best Management Practices Plan, (September 

2004), for comments in the same manner that this document is being distributed. 

 

There are two main sections to this document: the Emergency Response Plan and the Spill 

Prevention and Response Manual.  The Emergency Response Plan appears in Section 1 as it 

was considered the most time critical section, first to be seen upon opening the document.  It 

is intended that the Emergency Response Form, on the inside front cover of this document is 

the only piece of paper required to systematically gather and report the required information 

in the event of an emergency situation.   All potential users of this document must be made 
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aware that in an emergency, only the Emergency Response form needs to be completed 

initially.  The Spill Prevention and Response Manual, Section 2, first lists the industry 

standard preventative measures required when storing bulk materials at the facility, then 

identifies the potential risks to the environment, and finally suggests appropriate mitigation 

for the identified risks. 
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Section 1 – Emergency Response Plan 
 

The FIRST ACTION in the event of an emergency is to comply with the 

Emergency Response Form located inside the front cover of this document.  

Do not read any further, please refer immediately to the Form on the inside 

cover of this binder. 
 

This section of the plan is to document the systematic approach that will be taken by Coeur 

Alaska personnel to respond to accidents along the regularly traveled corridor to access the 

minesite.  The response plan is targeted towards personal injury and/or spills as defined in the 

following section and on the Emergency Response Form located inside the front cover of this 

document.   

 

These plans must only be located at:  

1. The Mine Receptionist Desk; 

2. The Environmental Manager’s Desk; 

3. The Safety Officer’s Desk; and 

4. The Corporate Office Receptionist Desk. 

 

There shall only be 4 copies of this document in existence and each of the documents must 

receive the same update information (i.e. be of the same version and date as shown in the 

footer of each page).  Updating this document is the responsibility of the Environmental 

Manager. 

 

The first person to learn of the accident and refer to the Emergency Response Plan assumes 

the role of Incident Commander and must comply with the form inside the front cover. 

 

1.1 Emergency Action Form for Accidents and Spills 
All employees of Coeur Alaska will be made aware that there is an Emergency Response 

Form located immediately inside the front cover of this document.  The purpose of the Form 
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is to streamline the gathering and reporting of accurate information to provide to the 

appropriate response agency(ies) and the appropriate Coeur Alaska staff.  Subsequent follow-

up reporting, once the emergency situation has been attended to, is the individual 

responsibility of the environmental and safety managers, as described in Section 1.5. 

 

1.2 Identification and Notification of Spills 

A spill is defined as “any discharge of hazardous materials or special waste upon land or into 

waters of the State of Alaska”.  This would include accidental spills involving discharge 

outside of a defined total containment system to the environment. 

 

Per state regulation 18 AAC 75.300 releases of hazardous substances other than oil, or 

discharges of oil to water, or discharges in excess of 55 gallons of oil outside of a 

containment area require immediate notification.  Releases in excess of 10 gallons, but less 

that 55 gallons of oil to land require notification in 48 hours. 

 

The policy of Coeur Alaska will be to comply with all ADEC and federal regulations by 

responding and reporting all of the minor and major spills occurring as a result of Coeur 

Alaska operations.   

 

1.3 Incident Command System 

Once an emergency is discovered, one of the 4 Emergency Response Plan locations will be 

contacted: 

1. The Mine Receptionist Desk; 

2. The Environmental Manager’s Desk; 

3. The Safety Officer’s Desk; and 

4. The Corporate Office Receptionist Desk 

 

Once contact has been established, that person, equipped with the Emergency Response Plan 

will refer to the Emergency Response Form and assume the role of Incident Commander.  

The Incident Commander then becomes responsible for completing, or assigning the tasks 

listed on the Emergency Response Form located in the front cover of this document.  The 
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acceptance and potential transfer of the role of Incident Commander is documented on the 

Emergency Response Form by signature. 

 

1.4 Product Characteristics 

The potentially hazardous materials that will be transported to the Kensington Gold Project 

site include: lime, cement, diesel, hydraulic fluid, oils and greases, anti-freeze, acids, reagents 

(PAX, MIBC, surfactant, scale inhibitor), polymers, and flocculants. 

 

Each potential hazardous material has an updated Material Safety Data Sheet located in 

Appendix 4.  These sheets should be consulted in the event of an accident to determine if any 

special precautions or handling requirements are warranted. 

 

1.5 Standard Reporting Form and Contact Information 

The responsibilities of the Incident Commander filling out the Emergency Response Form are 

defined to immediately attend to any reported incidents of personal injury and spills that 

could potentially degrade waters of the State.   

 

Follow-up post-emergency reporting is deferred to the appropriate environmental and safety 

managers with Coeur Alaska.  Their responsibilities are to determine the extent of reporting 

required for the incident and contact the appropriate agencies to comply with required 

incident reporting.  Emergency reporting for releases of hazardous materials other than oil, 

discharges of oil to water, and discharges greater than 55 gallons of oil outside of secondary 

containment is required to be submitted to the Alaska Department of Environmental 

Conservation (Appendix 2 – Spill Report Form) and incidents of personal injury require 

reporting to MSHA. 

 

Once the Mine Manager has been notified of the incident, all subsequent notices to company 

personnel and others are the responsibility of the Mine Manager.  The Incident Commander 

does not release any information to the public or media. 

 

Subsequent to any accident, Coeur Alaska personnel will commit to completing and 

documenting a formal post-accident review to ensure that any changes to the existing 
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operating and response procedures that are warranted, will be implemented.  The Safety 

Manager will also be included in the debriefing session to evaluate the cause of the accident 

with the intent to rectify any identified contributing issues. 

 
Coeur Alaska will commit to an annual review of all planning and response documents, to be 

certified by signature on the front cover of this document. 
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Section 2 – Spill Prevention and Response Manual 
As described in the previous section, Coeur Alaska is committed to providing employees, 

contractors, and suppliers with the skills and knowledge required to ensure that the maximum 

effort is afforded to spill prevention and response.  The following text describes the specific 

actions to be taken by Kensington staff. 

 

2.1 Prevention Programs and Training 

All employees of the Kensington Gold Project are covered by the regulatory jurisdiction and 

training requirements of the Mine Safety and Health Administration (MSHA) while engaged 

in their normal work duties.  Training for all employees, contractors, and suppliers working 

onsite, will include emergency response for accidents and spills as well as spill response 

containment and clean-up as part of the required MSHA hazard training requirements.  All 

personnel that would be exposed to petroleum or chemical products, or assisting in the clean-

up of petroleum or chemical products, will be tasked trained according to the following 

programs. 

 

2.1.1 Prevention Training Program 

All employees using petroleum products stored at the Kensington Gold Project, or involved 

in maintenance of petroleum storage and dispensing systems, will receive training and 

instruction in the areas of: 

 

1. Operation and maintenance of equipment necessary to prevent unintended discharges. 
 
2. The location and use of spill containment and cleanup supplies. 
 
3. Applicable pollution control laws, rules, and regulations. 

 
4. Discharge prevention. 

 
5. Changes pertaining to any of the above items. 

 

Employees handling, using, or who are otherwise exposed to petroleum products will also 

receive training in accordance with applicable MSHA (30 CFR 48, 57) and Occupational 
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Safety and Health Administration (OSHA), Hazard Communication regulations (29 CFR 

1910.1200).  This training will address: 

1. Hazards 
 
2. Appropriate work practices, procedures, and protective equipment to be used during 

both normal operations and in the event of a foreseeable emergency. 
 

Employees designated or expected to perform emergency response functions for releases of 

hazardous substances (including petroleum products) will receive training as required by 

OSHA (29 CFR 1910.38). 

 

Training will be conducted by supervisory personnel, and/or training program contractors 

according to the following table. 

 

Table 1 - Kensington Annual Training Schedule 

 
 Type of Training 
Position Hazwoper Oil Spill 

Response 
Confined 
Entry 

Incident 
Command 

Wildlife 
Hazing 

Key 
Managers 

24 hour, 
8 hr Annual 
refresher 

Annual 
with drills 

For selected 
personnel 

Initial 
training, 
Annual 
refresher 

Initial 
training, 
Annual 
update 

Facility 
Response  
Personnel 

As above 
for all 
response 
personnel 

As above 
for all 
response 
personnel 

For selected 
Personnel 

As above 
for all 
response 
personnel 

For selected 
personnel 

Contractors 
and 
Suppliers 

Required for 
selected 
personnel 

Initial 
Training, 
Annual 
Refresher 

For selected 
personnel 

Initial 
Training, 
Annual 
Refresher 

Upon 
introduction 
to the 
project 

 

All personnel who have spill response duties as part of their job function will be trained at the 

time they first report for work.  Employees transferring to new job functions which have oil 

spill response duties will be trained at the time they assume their new responsibilities. 

Any changes or new information concerning discharge prevention and operational and 

emergency procedures for petroleum storage and dispensing systems will be communicated 

to all affected employees by either memoranda, routine safety meetings, and/or supplemental 
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training sessions.  Training sessions will be recorded and filed in the safety department’s 

filing system.   

 

2.1.2 Drug and Alcohol Abuse Program 

Accidents are often a result of human error due to poor judgment or delayed response caused 

by the effects of drugs or alcohol.  Coeur Alaska’s zero tolerance drug and alcohol abuse 

program is presented below.  Contractors and Suppliers will also be required by signed 

contract to abide by the Program as described below: 

 
Statement of Policy 
To ensure a safe and productive work environment at all Coeur Alaska facilities and to 

safeguard Coeur Alaska employees and property, Coeur Alaska strictly prohibits the use, 

sale, transfer or possession of alcohol, drugs, or controlled substances or the presence of an 

illegal drug, illegal drug metabolite, or alcohol in the employee’s system, on any Coeur 

Alaska premises, work sites, or during work time.  Excluded are prescribed drugs when used 

in the manner, combination, and quantity intended unless job performance could be affected. 

This policy applies to all personnel, including supervision and management.  Compliance 

with this policy is required as a condition of continued employment.  Any employee found in 

violation of this policy will be terminated.  Depending on the circumstances, other actions, 

including notification of appropriate law enforcement agencies, will be taken in response to a 

violation of the policy. 

 
 
Purpose 
The purpose of this policy is to outline standards and procedures for dealing with employee 

and drug abuse.  Substance abuse has been linked to numerous on-the-job accidents.  

Employees not only endanger themselves when they are impaired, but also their fellow 

workers.  Providing a safe work place is a strict policy of Coeur Alaska.  To avoid the many 

problems that result from employee substance abuse, Coeur Alaska maintains a zero 

tolerance drug and alcohol policy. 

 

In order to provide high quality service and a safe and efficient work environment, Coeur 

Alaska requires its employees to report to work fit to perform their jobs.  To ensure this, 
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Coeur Alaska has established the following policies and procedures dealing with employee 

drug and alcohol abuse: 

 
Definitions 
Alcohol or Alcoholic Beverages:  “Alcohol” means beer, wine, and all forms of distilled 

liquor containing ethyl alcohol.  References to the use of, or the possession of alcohol, 

include the use or possession of any beverage, mixture, or preparation containing ethyl 

alcohol. 

 

Drug:  Any substance  (other than alcohol) that has known mind- or function-altering effects 

on a person, including psychoactive substances, and substances prohibited or controlled by 

State and Federal controlled substance laws.  

 

Prescribed Drug:  Any substance prescribed by a licensed medical practitioner for the 

individual consuming it. 

 

Under the Influence:  Being unable to perform work in a safe and productive manner, being 

in a physical or mental condition which creates a risk to the safety and well being of the 

individual, other employees, the public, or Coeur Alaska’s property.  The symptoms of 

influence and/or impairment are not confined to those consistent with misbehavior or to 

obvious impairment of physical or mental ability such as slurred speech or difficulty in 

maintaining balance.   

 
Inspections and Searches 
Coeur Alaska’s vehicles, lockers, desks, filing cabinets, files, etc. remain the property of 

Coeur Alaska and will be subject to Coeur Alaska initiated searches at any time and without 

notice. 

 

Employees and their possessions, including their vehicles located on Coeur Alaska property, 

are subject to Coeur Alaska initiated searches at any time and without notice if management 

has reason to suspect that any employee(s) will be in violation of the terms of this policy. 
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Employee Substance Abuse Tests 
In order to assure compliance with Coeur Alaska’s prohibition concerning alcohol and drug 

use and as a condition of continued employment, employees are required to cooperate in drug 

and/or alcohol substance abuse testing procedures.  Any employee who refuses to cooperate 

in any aspect of the drug and alcohol testing process described in this policy will be 

terminated. 

 

Urine/blood testing of employees will be conducted in accordance with the following: 

A. Periodically, upon the approval of the corporate Administrative Manager Resources 
and without reason for suspicion of abuse, any or all employees at a particular facility 
will be tested for drug and alcohol usage without advance notice.  

B. Upon reasonable suspicion that drugs or alcohol are being used at a particular facility, 
department, or work group, any or all employees at the facility, department, or work 
group will be tested without advance notice. 

C. When company officials have a reasonable suspicion that an employee(s) is/are 
intoxicated or under the influence of drugs and/or alcohol, a test will be conducted 
immediately without advance notice. 
 

The following are examples of reasonable suspicion, as that phrase is used in this policy: 

(1) Reports of drug or alcohol use from police, customers, other employees, or other 
individuals. 

(2) Observation by supervisor that an employee is apparently under the influence or 
impaired by drugs or alcohol and not fit for duty.  

(3) Ongoing work performance problem. 
(4) Rule violation that created a dangerous situation. 
 

After testing of an employee for reasons B. and C. stated above, that individual will be 

suspended without pay until the test results have been received by the Human Resource 

Department.  If the results are negative, the employee will be allowed to return to work and 

will be paid for the regular scheduled shift(s) lost due to the suspension which occurred prior 

to receiving the test results.  If the results are positive, the employee will be terminated. 

Post-accident drug and/or alcohol testing of employees will be conducted in accordance with 

the following: 

A. An employee involved in an accident, injury, or safety violation will be required to 
submit to a drug and/or alcohol test immediately.  An employee shall be tested under 
the following circumstances: 
 
1. After any work-related accident resulting in damage exceeding $1,000. 
2. After any work-related injury. 
3. After any work-related safety rule violation. 
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After testing of an employee for reasons stated above, that individual will be suspended 

without pay until the test results have been received by the Human Resources Manager. 

Each injury or accident will be evaluated by the supervisor and the Safety Department.  It 

will be left to their discretion as to whether the employee will be suspended. 

If the employee is suspended and test results are negative, the employee will be allowed to 

return to work and will be paid for the regular scheduled shift(s) lost due to the suspension.  

In the event disciplinary action is taken pursuant to the incident, the pay will be forfeited. 

B. All employees who were in the vicinity of a work-related accident, injury, or safety 
rule violation, and who, in the opinion of the supervisor, will have contributed to such 
accident, injury, or violation, shall also be required to submit to a drug or alcohol test. 

C. An employee testing positive will be terminated. 
D. An employee who refuses to cooperate in drug and/or alcohol testing procedures will 

be terminated. 
 
An employee required to submit to blood or urine specimen for testing shall be informed by a 

designated Coeur Alaska representative of the reason why he/she is being requested to submit 

a specimen.  An employee who refuses to cooperate in drug and alcohol testing procedures 

will be terminated. 

Tests shall be accomplished through analysis of a blood or urine sample and /or any other 

testing method recommended by the designated medical clinic.  All specimens will be 

obtained from the employee by an authorized representative designated by Coeur Alaska.  A 

supervisor or designated representative will escort the employee to the authorized Coeur 

Alaska representative and the employee’s cooperation with the collection procedures will be 

required. 

Coeur Alaska will have the specimen identified and tested by a competent laboratory for the 

presence of drugs and/or alcohol. 

 
Confidentiality 
The Human Resources Department will receive all test results.  The appropriate department 

manager will be notified of results strictly on a need-to-know basis. 

No laboratory results or test results shall appear in a personnel folder.  Information of this 

nature will be included in a medical file with a marker to appear on the inside cover of the 

personnel folder to show that this information is contained elsewhere. 
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Use of Results 
If the test results are positive for any substance, Coeur Alaska will notify the employee(s) of 

the results. 

A positive result to a drug or alcohol test will result in termination.  If the results are negative, 

the employee will be allowed to return to work and will be paid for the regular scheduled 

shift(s) lost due to the suspension which occurred prior to receiving the test results. 

If test is positive, an employee will be provided an opportunity to explain the presence of the 

identified substance.  In the absence of an acceptable explanation, the employee will be 

terminated immediately. 

 
Pre-Employment Substance Abuse Tests 
Each applicant who is given favorable consideration for a position in Coeur Alaska will be 

subject to Coeur Alaska’s drug and alcohol policy. 

 

An applicant who refuses to submit to pre-employment testing when requested, or refuses to 

sign Coeur Alaska’s drug testing policy consent form, will not be employed. 

 

Coeur Alaska will notify the applicant of the results of any test taken that is positive for any 

substance included in the procedure.  In the case of a positive result, Coeur Alaska will 

provide the applicant with an opportunity to explain the presence of the identified substance 

prior to taking any action on the application for employment.  In the absence of an acceptable 

explanation, an applicant with a positive test result will not be employed. 

 
Use of Prescription and/or Over-the-Counter Drugs 
In the event an employee is under the care of a physician and taking prescribed medication 

which might impair his or her ability to perform a job, the employee must notify his or her 

manager in advance.  It is at management’s discretion whether the employee will continue to 

perform the normal assigned duties. 

 

When taking a prescribed drug, the employee must provide a statement from his/her doctor 

advising that the employee’s job performance is not materially affected by the drug 

prescribed.  the doctor’s statement will also describe what restrictions will be put on the 
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employee to ensure that the employee does not pose a threat to his/her own safety, the safety 

of co-workers or the public. 

 

In those circumstances where the use of a prescribed or over-the-counter drug is inconsistent 

with the safe and efficient performance of duties, an employee will be required to take sick 

leave, a leave of absence, or other action determined to be appropriate by Coeur Alaska 

management. 

 

2.1.3 Medical Monitoring Program 

All personnel engaged in facility fuel transfer operations, handling of hazardous materials, 

and spill response duties, will be monitored by the Safety Officer to ensure their ability to 

safely perform their job assignments based on their general physical condition as determined 

by the pre-hire physical and periodic assessment by the Safety Officer. 

 

2.1.4 Security Policies and Practices 

The Kensington Gold Project is located in a remote area.  Warning signs will be posted at 

points of entry and Kensington Gold Project personnel will inspect the operations to keep 

unauthorized persons from entering the facility.     

 

It is not expected that vandalism, unauthorized entry or sabotage will be a problem as the 

Kensington Gold Project is remote, access is limited, and personnel are on-site 24 hours per 

day, and will conduct inspections of the facility as part of the normal operational routine.  A 

check of the fuel storage and dispensing areas, and oil storage systems, is part of these regular 

inspections. 

 

The following operational procedures will help ensure facility security. 
• Close and lock all valves 
• Close and lock all electrical panels 
• Close and lock all doors to pump rooms, generator buildings, and other spaces related 

to the operation of fuel facilities 
• Inspect facility product lines, valves and connections on a routine daily basis 
• Verify that all yard lighting is functional on a daily basis. 

 

 

Kensington Gold Project Final SEIS E-22



Version 0 Page 17 10/21/04 

2.1.5 Storage Vessel Requirements 

Tank design, fabrication, and erection shall be in accordance with the applicable portions of 

the following standards: 

• API Standard 650 
• American Society of Civil Engineers Standards for Tank Construction 
• 1991 Uniform Building Code Guidelines on Tank Construction and Foundations 
• 1991 National Fire Protection Association Guidelines 
• UL specifications for above-ground self-contained oil storage tanks 
 

In addition all vertical welded tanks shall be designed and constructed for compliance with 

UBC Seismic Zone 3 and Wind Shear Load Category C (100 mph). 

 

2.1.5.1 Corrosion Control and Leak Detection 

In accordance with API 651 principles, corrosion protection for the tanks will not be 

warranted.  The tanks will not come into contact with any soils and no pathways of 

conductivity exist between the tank bottoms and potential sources of corrosion. 

 

All single wall tanks will be located within secondary containment structures and impervious 

30-oz/square yard polymer coated polyester liners are provided under each containment 

structure.  Each liner is sealed to the interior and exterior surface of each foundation ring wall 

(for vertical welded tanks), to each concrete slab (for horizontal tanks), and to the 

containment structure sidewalls.  The floor of each containment structure slopes to a 

collection ditch at one end of the containment. 

 

Vertical welded steel tanks are mounted within the secondary containment structures on 

concrete ring wall foundations with oiled sand pads supporting the tank floors.  The oiled 

sand pads are installed on top of impervious liners that are sealed to the inside surface of the 

ring walls to provide under floor containment.  Any tank floor leaks will discharge to the 

oiled sand pads and then drain to the secondary containment structure via 1” HDPE 

drainpipes cast into the ring walls. 

 

Horizontal welded steel tanks are mounted within the secondary containment structures on 

concrete slabs to which the impervious containment liners are sealed. 
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A release from either vertical or horizontal tanks would be detected visually during daily 

visual inspections of the secondary containment structures. 

 

2.1.5.2 Overfill Protection 

Overfill protection for all tanks will be designed in accordance with API Recommended 

Practices 2350, Overfill Protection for Petroleum Storage Tanks. 

 

Bulk storage tanks will be equipped with a visual float level gauging system that shows the 

actual fluid level inside the tanks.  The indicators shall be clearly visible and easily read from 

ground level outside the tank during routine inspections, tank inventory, and fuel transfer 

operations. 

 

Each bulk tank shall also be equipped with an independent automatic overfill alarm and 

transfer pump shutdown system, that uses liquid level floats to activate audible alarms and 

emergency shutdown of internal transfer pumps.  A pre-alarm level shall be set at 95% of the 

working fill height.  When fuel level reaches this height a pre-alarm condition shall be 

initiated during which an audible alarm sounds and an indicator light is energized on the 

control panel.  The pre-alarm light and audible alarm can be reset only by Kensington Gold 

Project personnel at the control panel. When fuel level reaches working fill height a second 

float initiates an alarm condition during which a second alarm and light are energized and all 

facility in-line transfer pumps are shut down.  Resetting of this alarm condition shall be 

possible only after the level in the tank drops below the working fill level. 

 

All double-walled or self-diked tanks shall be equipped with overfill limiter valves set at 95% 

of tank capacity and shall have locking fill-containment pans fitted to the fill pipes. 

 

2.1.5.3 Secondary Containment 

All single wall tanks are located within secondary containment structures and impervious 

liners are provided under each containment structure.  Each liner is sealed to the interior and 

exterior surface of each foundation ring wall (for vertical welded tanks), to each concrete slab 

(for horizontal tanks), and to the containment sidewalls.  Each secondary containment 

structure is sized to contain 110% of the capacity of the largest tank retained by the structure. 
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The floor of each containment structure is sloped to drain toward a collection ditch at one 

end.  Accumulated precipitation will be removed as necessary by site personnel by operating 

a normally closed and locked drain valve.  Only water that is free of any sheen will be 

discharged from each containment structure.  Containment drainage will be discharged to the 

facility stormwater management system, which is operated in compliance with EPA BMPs. 

 

Truck load-in/load-out facilities are located adjacent to three of the bulk storage areas.  Each 

truck load-in/load-out facility is equipped with a catchment system that drains to an integral 

containment tank sized to hold the volume of the largest single compartment of the tank 

truck.  The containment tank is visually monitored by Kensington Gold Project personnel 

during routine operations and manually pumped to the adjacent bulk storage secondary 

containment structure whenever necessary. 

 

All day tanks located outside of the secondary containment areas will be self-diked steel 

tanks that provide full secondary containment. 

 

2.2 Potential Discharge Risk Analysis 

The following materials are considered to be most at risk for release to the environment: 
 

Petroleum 
Product 

Individual  
Capacity 

Material of 
Construction 

 

Manufacture 
Date 

Potential 
Type of Failure 

Secondary 
Containment 

diesel, gasoline 6,500 gallons Stainless 
steel cylinder 
in metal box 

N/A rupture, pierce 
or overturning 

lined, bermed 
laydown area 

gasoline, 
lubrication 

oils/greases, 
hydraulic oils 

55 gallons steel drums N/A rupture, pierce 
or overturning 

lined, bermed 
laydown area 

 
Typically, barges 286 feet long by 75 feet wide will be used to import petroleum products to 

the site.  Unloading of materials will be by a roll-on, roll-off forklift transfer system. 
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2.3 Receiving Environment Risk Analysis 

There are two receiving environments that are subject to the highest degree of risk for the 

potential release of hydrocarbons: Johnson Creek and the intertidal zone at the marine 

terminal facilities.   

 

Two bridges cross Johnson Creek while transporting petroleum, and other hazardous 

materials, to the minesite.  Accidents and potential discharges here will require rapid 

response and specialized equipment.  To address this issue, portable spill containment 

equipment will be stored and readily available at these two bridge locations.  Rapid response 

equipment will also be cached at the stormwater collection pond located at the toe of the 

process area, which would accept any contaminated runoff from accidental discharges at this 

facility. 

 

Spill response equipment will also be readily available at each marine facility to shorten the 

response time of discharges to the intertidal zone.   

 

2.4 Response Strategies and Safety Considerations 

This section discusses measures for hazardous material, spill prevention, control and 

countermeasure plans, as currently planned for the Kensington Gold Project.  The project is 

currently undergoing a NEPA analysis (EIS), and final feasibility study.  The plan described 

herein is, therefore, conceptual by necessity.  Once the FEIS and Record of Decision are 

completed, a final plan will be developed for inclusion into the Final Plan of Operations. 

Applicable regulations include the Federal Oil Spill Prevention Regulations (40 CFR Part 

112) designed to help prevent spills, and US Department of Transportation regulations that 

govern oil transport and carriers, the Emergency Planning and Right-to-Know Act (EPCRA 

which requires reporting of ‘reportable quantities’ of hazardous materials, and other 

applicable requirements.  The objectives are: 

• Reduce the risk of accidental spills to the environment, and related environmental 
degradation 

• Provide the Kensington Gold Project with the necessary information to properly 
respond to diesel fuel and chemical spills 
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• Clearly define line of function responsibilities for a spill event 

• Provide a concise response and clean-up program which minimizes environmental 
impacts 

 

All observers to an accident or spill must first identify the mechanism of failure or 

accident and the materials involved to ensure that there is no danger by entering the 

discharge or accident area. 

 

The sequence of events for anyone discovering a spill will be: 

 

1. Determine the origin of the spill and identify the discharge material. 

 

2. Stop the discharge as safely as possible, which includes closing valves, stoping 

pumps, and transferring fuel out of leaking tanks. 

 

3. Safeguard human life by alerting unnecessary personnel to evacuate, shutting off 

power in the vicinity or path of a discharge. 

 

4. Attempt for immediate containment if possible, including the use of  boom and 

sorbents, blocking culverts and drains, and excavating trenches to redirect flow 

(Appendix 5 - Typical Spill Response Containment Procedures) 

 

5. Reporting the spill by contacting one of the four Emergency Response Plan centers at 

the minesite noting material type and estimated quantity released. 

A standard spill response form is presented in the document as Appendix 2 .  It outlines the 

mandatory reporting needs for an accidental spill event.  Key reporting requirements are: 

• Date, time and physical conditions 

• Location 

• Occurrence situation 

• Appropriate identification (person, vehicle, equipment) 
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• Nearest dwelling, water body, weather 

• Extent of human exposure, injury 

• Same for environmental 

• Same for wildlife, fisheries 

• Materials involved, container types 

• Containment procedures, documentation 

• Disposal procedures, documentation, chain of custody 

• Environmental sampling 

• Photo-documentation 

• Signature of preparer. 

 

A display of BMPs is presented later in Appendix 5 of this document.   

 

Personnel involved in oil spill response activities at the Kensington Gold Project will comply 

with all applicable worker health and safety laws and regulations.  Federal regulations include 

Mine Safety and Health Administration standards for mandatory health and safety as codified 

in 30 CFR for mining activities.   

 

2.5 Final Notification and Reporting Required By Law 

The following agencies must be notified if each of their respective thresholds are breached 

during a release of a hazardous material or petroleum product to water or land: 

 

National Response Center: Sheen on water (releases to land are not reportable to the NRC) 

ADEC: Sheen on water or, Releases to land 55 gallons 

EPA: Water N/A, Land 1,000 gallons 

 

The contact numbers for these agencies are listed in Appendix 3 in this document.  Reporting 

to these agencies is the sole responsibility of the Environmental Manager at the Kensington 

Gold Project. 
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2.6 Transportation Impact Mitigation 

 

2.6.1 Dust Control Measures 

The application of water on roadways and exposed stockpiles serves as mitigation for 

dust control.  Enhanced dust control is achieved with the use of surfactants that 

increase the retention time for applied moisture to the soils. 

 

2.6.2 Soil Erosion Reduction 

Remediation for sediment loading includes bank stabilization with revegetation, the 

use of BMPs described in Appendix 5, and primary treatment with settling ponds 

prior to water flow introduced into culvert. 

 

2.6.3 Snow Removal and Maintenance 

Unplanned snow removal has the potential to introduce additional sediment loading 

into the waterways unless disposal areas away from direct discharge areas have been 

planned and prepared in advance.  At the Kensington Gold Project, snow cache areas 

will be designed into the road system to control snowmelt runoff. 

 

2.6.4 Spill Response Equipment Stations 

To address the risks identified in Section 2.2 and 2.3, and as remediation for 

unexpected spills, it is planned that spill response trailers will be placed at strategic 

locations along the traveled corridor where discharges of hazardous materials could 

directly enter the Johnson Creek system.  Spill response equipment stations will also 

be located at each marine facility and at the process area siltation pond which accepts 

stormwater runoff from that area.  Those stations will be equipped with significantly 

more boom for the marine area. 

 

Spill kits will contain the following minimum equipment:  Visqueen bags, silt fence 

and posts, shovels, life jackets, waders, gloves, rope, buckets, floating oil boom and 

sorbent pads. 
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Rapid response caches will be secured with a combination style lock with the code set 

to “1,2,3,4”. 

 

2.6.5 Marine Transportation 

All of the fuel and supplies required for the construction and operation of the 

Kensington Gold Project are to be delivered via the Slate Creek Cove marine 

terminal.  Consultation with regulatory agencies, special interest groups, and the 

public has identified several important considerations for the construction and 

operation of this facility which Coeur Alaska has formally adopted into the Berners 

Bay Transportation Policy and Mitigation and Best Management Practices Plan, 

(September 2004).  A key aspect of this plan, with respect to BMPs associated with 

the risk of fuel spills, is Coeur’s commitment to “…build up onsite fuel inventories in 

advance of the eulachon spawning season to a level which would support operations 

for a 30-day period, in order to reduce or eliminate mining operation fuel barging 

during the eulachon spawning period.”   

 

2.6.6 Cascade Point Marine Terminal Facility 

Coeur Alaska is planning on contracting with Goldbelt to provide passenger ferry 

service from Goldbelt’s proposed marine terminal facility located at Cascade Point.  

The terminal will be under the direct ownership and control of Goldbelt, however, as 

with all contractors providing services to the Kensington Gold Project, adherence to 

Coeur Alaska stipulations with respect to environmental protection and controls will 

be required. 

 

The Cascade Point marine terminal is being designed to preclude the need for diesel 

fuel storage tanks for refueling the passenger ferries.  Instead, an on-call fuel truck 

will be dispatched from Juneau as required to meet the fueling needs of the dedicated 

ferries.  It is estimated that the refueling exercise will only require an average of one 

fueling per week.  No other vessels will be refueling at the Cascade Point facility. 

 

The fuel truck will tie into an upland fuel header located at edge of the parking lot 

area.  The header will be located within a permanent structure secured by a locked 
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door on a bermed concrete pad to provide a non-permeable surface for containment of 

any spills. 

 

A small diameter steel fuel pipeline will run from the header to the approach dock.  It 

will be located above ground and away from any areas with vehicular traffic.  The 

pipe will be mounted to the edge of the approach dock until reaching the gangway.  A 

flexible hose connection will connect the pipe to an identical pipe section mounted on 

the gangway.  Another flexible hose connection will join the gangway pipe to a pipe 

along a protected edge of the float dock.  All flexible hoses will be protected by a 

flexible steel covering to limit the potential for vandalism. 

 

At approximately mid-dock the fuel pipe connects to a hose reel.  The reel is enclosed 

in a protective housing for security and weather protection purposes.  The housing 

will be secured to a metal pan to capture any possible fuel drippings.  At the end of 

the fuel hose is the nozzle.   

 

Standard Operating Procedures 

 

The actual transfer of fuel will be conducted under a standard operating procedure 

(SOP).  The list of SOP’s is as follows: 

 

1. The fuel truck driver will connect the truck hose to the header.  The driver will control 

and visually monitor the fuel transfer process at this location.  Extra care will be taken 

to minimize any fuel leaks at the header connection. 

 

2. The vessel engineer will do the actual fueling of the boat.  The engineer will control 

and visually monitor the fuel hose nozzle during the transfer process.  Extra care will 

be taken to prevent fuel spills at the nozzle location.  The engineer will inform the 

fuel truck driver of the number of gallons to be transferred prior to starting. 

 

3. The marine facility manager will supervise the overall fuel transfer process.  It will be 

the manager’s responsibility to ensure that all SOP’s are being followed. 
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4. The truck driver, vessel engineer, and the marine facility manager will be in constant 

radio contact throughout the fuel transfer process. 

 

Best Management Practices 

 

A properly designed, constructed, and operated fuel transfer process with associated 

BMPs, should prevent releases of fuel to the environment.  The BMPs for fuel transfer 

at the Cascade Point Marine Terminal are as follows: 

 

1. All persons involved in the fuel transfer operation will be trained to follow the SOP’s 

and the use of the identified BMPs. 

 

2. A detailed spill response plan will be developed for the marine terminal facility (once 

the facility is constructed) and all personnel will be trained accordingly on the specific 

features of that facility. 

 

3. Appropriate spill response equipment including various absorbent materials will be 

placed at the header and hose reel locations.  The materials will be within easy reach 

in case of any spills.  All used materials will be properly disposed of and replaced 

immediately. 

 

4. A drip bucket will be hung below the fuel header connection.  The bucket and the 

concrete pad will be kept in a clean condition. 

 

5. An absorbent pad will be placed against the fuel nozzle while fueling and a drip 

bucket placed below the vent to catch any possible overflow. 

 

6. The system will be inspected by the facility manager prior to each fuel transfer 

operation.  In addition, the transfer system will be formally inspected and pressure 

tested on an annual basis.  All maintenance and repair needs will be taken care of 

immediately in order to ensure continued trouble-free operation. 
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Appendix – 1 
Original Emergency Response Form for Photocopying 

 
EMERGENCY RESPONSE FORM – INJURY and SPILLS 

 
First Incident Commander’s Name:__________________________  Time:______________ 
Second Incident Commander’s Name:________________________  Time:______________ 
 
1. Information to gather from the observer: 
Number of persons affected:____________________________________________________ 
 
Mechanism and Extent of Injuries:_______________________________________________ 
 
Location of Accident:_________________________________________________________ 
 
Best Access Route:___________________________________________________________ 
 
Know Hazardous Goods Involved:_______________________________________________ 
 
Quantity of Hazardous Goods Spilled (consult the emergency information in Appendix 4 &5 
for any precautions or special handling procedures):________________________________ 
 
Site Weather Conditions:_______________________________________________________ 
 
Observer’s Call-back Number:__________________________________________________ 
 
2. Call the Medivac Operator at:  (907) 789-1099 if there are reported injuries for their 

assessment.  The Mine Location is: Lat. 58 degrees 46 minutes North, Long. 135 
degrees 01 minutes West.  Give them YOUR callback number.  Dispatch an Coeur 
Alaska First-Aid Technician to the scene of the accident, if possible. 

 
3. Call the Environmental Manager (or the on-call environmental contact) at:  (907) 

789-1591 to assess the required action for a spill of any size.  Dispatch a Coeur 
Alaska environmental spill response team, if possible. 

 
If the environmental contact person cannot be reached, and the spill is deemed to be 
potentially detrimental to the surface waters of the State, the following agency must be 
notified:  ADEC 907 465 5340 (daytime)  1-800-478-9300 (after hours). 

 
4. Call the Safety Officer (or the on-call safety contact) at: (907) 789-1591 to assess any 

required further action.  
 

If the Safety Officer cannot be reached and the mechanism of injury is deemed to be 
potentially dangerous to the other employees (Hazardous Material), the following agency 
must be notified:  Juneau Fire Department/Police Department – call 911. 
 

5. Notify the Mine Manager at: (907) 789-1591  
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Appendix – 2 Initial Spill Report Form 
 

Kensington Gold Project – Initial Spill Report Form 
 
CALL THE COEUR ALASKA ENVIRONMENTAL GROUP CONTACT 
BEFORE YOU COMPLETE THIS FORM 
Incident Information: 
 
Date:________________Time:_________________Observer’s Name:__________________ 
 
Operator’s Name:_________________________________________ 
 
Spill Location:____________________________________________ 
 
Description of 
Incident:____________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 
 
Quantity Spilled:_____________________Material Spilled:___________________________ 
 
Discharged to:_______Land___________Water___________Air (check one) 
 
If water, which waterbody:_________________________________ 
 
Source of Material Spilled:__________________________________ 
 
Clean-up 
method:____________________________________________________________________
___________________________________________________________________________  
 
Clean-up:  Planned:_______Completed:_________(check one) 
 
Contaminated Area:________________________________________ 
 
Quantity of Soil:__________________________________________ 
 
Actions taken to correct or mitigate the cause of the 
release:_____________________________________________________________________
___________________________________________________________________________ 
 
Weather Conditions:  Dry/Rain/Snow:____________________________________________ 
 
Signature:________________________________Date:________________________ 

- FAX THIS FORM TO THE ENVIRONMENTAL MANAGER AT: (907) 789-1503 - 
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Appendix 3 – Contact Information 
 
 

a. National Response Center/United States Coast Guard 
 

1-800-424-8802 
 

b. Alaska Department of Environmental Conservation 
 

(907) 465-5340 (daytime)  1-800-478-9300 (after hours) 
 

c. Juneau Fire Department/Police Department/LEPC 
 

9-1-1 
 

d. Southeast Alaska Petroleum Resource Organization (SEAPRO) 
(only if directed to call by Management official) 
 
1-907-225-7002 
1-888-225-7676 
 

e. Division of Homeland Security 
 

1 (800) 478-2337 
 

f. State Emergency Coordination Center (SECC) 
 

 1 (888) 462-7100 
 

g. CBJ Fire Department Helicopter: 789-7554 
 

h.  Juneau Ranger District (wildfires): 586-8800 
 

i.   Medivac:      789-1099 
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APPENDIX 4 
 

MATERIAL SAFETY DATA SHEETS FOR EACH 
CHEMICAL ONSITE 

 
 
 
(to be completed once products are delivered to site) 
 
 
 

 
 

APPENDIX 5 
 

TYPICAL SOIL EROSION AND SPILL RESPONSE 
CONTAINMENT PROCEDURES  
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Coeur Alaska Kensington Gold Mine 
Berners Bay Transportation Policy and  

Mitigation and Best Management Practices Plan 
 

September 2004 
 

Background 
 
Coeur Alaska, Inc. (Coeur), a wholly-owned subsidiary of Coeur d’Alene Mines Corporation, is 
proposing to construct and operate a 2000 ton per day (tpd) underground gold mine and 
processing facility on patented and unpatented mining claims located about 45 miles north-
northwest of Juneau, Alaska (Figure 1). The project would be accessible by boat across Berners 
Bay.  Berners Bay has important aquatic resources, marine mammals, and recreation uses.   
 
The Kensington Gold Mine, as currently proposed, would involve the following major operating 
components: 
 

• 2000 tpd underground mining operation 
 
• Conventional flotation milling process at the existing Jualin Millsite; gold 

concentrate to be shipped offsite for final processing 
 

• A tailings storage facility located at Lower Slate Lake 
 

• A 6 mile access road from Slate Creek Cove to the millsite and mine 
 

• Daily access across Berners Bay from a dock at Cascade Point to the upgraded 
Slate Creek Cove landing area and a newly constructed dock 

 
Figure 2 shows a proposed general facilities siting arrangement for the project components.  The 
primary transportation routings (Cascade Point to Slate Creek Cove; Jualin mine access road) are 
highlighted on the figure.  The marine terminal at Cascade Point consists of a breakwater, 
pedestrian access dock, aluminum gangway, and moveable float.  The breakwater has been 
reconfigured as a “dogleg,” to minimize fill intrusion into the intertidal zone.  The breakwater is 
also designed with a breach, to allow shallow water fish passage at most high tides.  The 
breakwater also generally conforms to the shoreline, with limited perpendicular obstruction.  As 
compared to the Echo Cove dock (150,000 yd3 of dredging), only 70,000 yd3 of dredging would 
be required.  The Slate Creek Cove terminal consists of an earthen ramp, platform dock, 
moveable ramp and floating dock.  No dredging is required.  The proposed construction plan 
includes specific best management practices (BMP’s) to reduce sedimentation, construction 
prohibition “windows,” and seasonal noise constraints.  Operational BMP’s are described later in 
this document. 
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Purpose and Need for Policy 
 
During the environmental impact (NEPA) review process for the Kensington Gold Mine 
operation, resource agencies and certain publics raised concerns regarding potential impacts of 
construction and operation of the proposed docks at Cascade Point and Slate Creek Cove on 
local spawning eulachon and Pacific herring spawning, and Steller sea lion populations.  Key 
concerns are summarized as follows, for the purposes of this plan: 
 

• Eulachon – Returning adult fish are found congregating in Berners Bay near Slate 
Creek Cove during April and May, before moving into fresh water at the mouth of the 
Lace, Berners and Antler Rivers.  At this time, Steller sea lion abundance also increases.  
Concern exists over construction and operational activities involving noise and increased 
dock traffic, and effects on fish spawning and sea lion feeding. 
 
• Pacific herring – Returning fish are known to congregate in the vicinity of the 
proposed Cascade Point dock during about a 2-3 week period between late April and 
early May when they spawn.  Construction of a breakwater and dock at Cascade Point 
could result in a loss of permanent habitat; residual hydrocarbons potentially resulting 
from accidental petroleum spills and/or general marine vessel operations could also 
adversely affect fish growth and development, and possible spawning. 

 
• Steller sea lion – Excessive noise associated with dock construction and marine vessel 
operations and traffic could potentially stress sea lion populations, foraging behavior, and 
reproduction. 

 
Transportation use, such as the daily transport of mine workers and barging of supplies and 
concentrate, could also impact recreation users.  Regular announced schedules, limited trip 
schedules, and adherence to speed limits and wake control will largely offset these effects. 
 
The effects of the proposed dock facilities and marine traffic associated with the daily commute 
are difficult to predict.  Resource managers indicate they do not have enough information 
regarding specific habitat factors and potential environmental stressors from development 
projects such as Kensington.  These researchers and managers agree that a combination of Best 
Management Practices (BMP’s) and a monitoring program are necessary to mitigate potential 
impacts of the proposed project.  The BMP’s would focus on reducing impacts during 
construction by prohibiting “in water” work during the critical spawning and incubation period, 
and controlling sedimentation.  BMP’s implemented during operations would focus on limiting 
potential pollution from petroleum hydrocarbons, and optimizing avoidance actions for marine 
mammals (sea lion) congregating populations in the area, to the extent practicable. 
 
For the purposes of this plan, best management practices are activities, including passive 
treatment, operating procedures, and avoidance actions, that prevent or reduce the discharge of 
pollutants, and limit encounters with marine mammals and special fish species.  The BMP’s 
included herein are also intended to provide mitigation, consistent with the Clean Water Act, 
Endangered Species Act, and other applicable federal, state and local laws and regulations.  The 
plan is also intended to be consistent with Coeur’s Environmental Policy:  “producing and 
protecting.”  Key provisions are intended to increase employee awareness of hazards, and 
thereby improve worker safety and limit pollution liabilities and risks. 
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Associated monitoring programs would at the same time provide critical information on herring 
habitat, spawning locations, and water quality.  Best Management Practices and monitoring 
priorities for this Berners Bay Transportation Policy and Mitigation and Best Management 
Practices Plan can be generally summarized as follows: 
 
Best Management Practices listed in this plan would include (but not be limited to): 
 

• Prohibit in-water construction activities during the period April 15 through June 30 
 
• Silt curtains or other methods to control sediment from being transported off-site into 

adjacent habitat during construction 
 

• Measures to prevent and control petroleum hydrocarbons from getting into the water 
during both construction and operations 

 
Monitoring would include: 
 

• Water quality monitoring for petroleum hydrocarbons in Berners Bay 
 
• Map submerged aquatic vegetation between Echo Cove and Cascade Point 

 
• Monitor and document colonization and habitat value of the breakwater 

 
• Monitor and document herring spawning activity and location(s) in Berners Bay 

 
Overview of Coeur’s Goals, Policy and Transportation/Mitigation Plan 
 
Coeur has developed environmental management policies, guidelines, and practices included in 
this document to ensure that environmental impacts are minimized and mitigated during 
construction and operation of the Kensington Gold Mine, including related transportation 
facilities and needs.  Implementation of these environmental protection measures will occur, as 
soon as the Final Supplemental Environmental Impact Statement (FSEIS) and Record of 
Decision (ROD), and related applicable permits are issued by the respective agencies, approving 
the project.  The BMP plan outlined herein will be incorporated into the “Final Plan of 
Operations for the Kensington Gold Mine,” and submitted to the USDA Forest Service for 
approval, in advance of construction of related facilities on National Forest lands. 
 
The following primary goals are identified for the “Coeur Alaska Kensington Gold Mine Berners 
Bay Transportation Policy and Mitigation and Best Management Practices Plan”: 
 

Goal #1:  The overall policy and direction of this plan is comprised of “standard operating 
procedures” (SOP’s), to be followed by Coeur and all its contractors, service 
providers, and consultants as part of the marine facilities construction and 
operating plans.  These SOP’s will be included in all related construction and 
service contracts. 

 
Goal #2:   The primary overriding goal is:  “to protect the Berners Bay environment as part 

of a coordinated and comprehensive transportation and environmental 
management plan, consistent with the current U.S. Forest Service land use 
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planning goal of Modified Landscape (ML) with a minerals overlay Land Use 
Classification, and the stated goals and objectives of the Kensington Berners Bay 
Consortium.  The stated goals of the ML minerals designation are to encourage 
the prospecting, exploration, development, mining, and processing of locatable 
minerals in areas with the highest potential for mineral development. 

 
Goal # 3:  Other key objectives of the Coeur Transportation Policy and Mitigation and Best 
Management Practices Plan are: 
 

• Avoid in-water construction activities during the period of herring spawning and 
incubation (about April 15 through June 30) 

• Avoid incremental water quality impacts to Berners Bay 
• Commit to one coordinated marine vessel fueling option involving one fueling 

location, for transport of mine workers from Cascade Point to Slate Creek Cove 
• Mitigate potential effects of hydrocarbon inputs from gasoline and fuel on 

sensitive fish species through the implementation of a sound fueling plan, and 
responsible operational BMP program 

• Incorporate recent design improvements for the dock facilities at Cascade Point 
and Slate Creek Cove, in order to facilitate fish passage and intertidal flushing at 
the facilities 

• Continue to financially support and participate in a coordinated/cooperative 
Berners Bay environmental monitoring program initiated by Coeur, ADNR / 
ADF&G, NMFS / Auke Bay Laboratory, and University of Alaska; the program 
could also be expanded, as appropriate and agreed upon 

 
Goal # 4:  Coeur will work with ADNR to develop effective monitoring and mitigation 

programs and appropriate environmental thresholds for mitigation, for the 
Cascade Point and Slate Creek Cove dock sites, as part of the State’s Tideland 
Leases for the two facilities 

 
Goal # 5:  Primary Operating Procedures (SOP’s) of the Transportation/Mitigation Plan for 

Berners Bay to be followed by Coeur, its service providers, and consultants are as 
follows (these will be contractual requirements): 

 
SOP #1:  Coeur will identify and operate according to a “designated 

transportation routing” from Cascade Point to Slate Creek Cove, for the 
daily marine vessel transport of mine workers 

 
SOP #2:  Regular schedules will also be established for weekday and weekend 

workers’ transport (these will minimize the number of daily trips, to the 
extent practicable) 

 
SOP #3:  Routings and schedules will be strictly adhered to, except where 

unusual environmental or workers’ safety considerations dictate an 
alternative approach 

 
SOP #4:  Designated routing and schedules will also be established for barge 

transport to the Slate Creek Cove dock site 
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SOP #5:  Vessels will operate at low, constant speeds and regular scheduled 
intervals; vessels will not approach within 100 yards of Steller sea 
lions, humpback whales, and other sensitive marine mammal species 

 
SOP #6:  Marine fueling of Coeur transport vessels will occur only at Cascade 

Point dock or Auke Bay dock, or other approved U.S. Coast Guard 
facilities.  Kensington marine vessel fueling will not take place at Slate 
Creek Cove dock, except for emergency environmental situations 
and/or conditions involving worker safety which dictate such limited 
use.  Other requirements for Cascade Point, based on a separate 
agreement with Goldbelt are as follows: 

 
 The  Cascade Point dock will be used primarily by a single 

dedicated marine vessel, to transport mine workers to and from the 
minesite 

 No other vessel fueling except the Coeur Kensington marine vessel 
would be fueled a the Cascade Point facility 

 No fuel storage would occur at the site; a fueling truck from 
Juneau would be used to meet the dedicated vessels needs 

 
SOP #7:  The following special considerations will be given by Coeur during the 

spring eulachon spawning season: 
 

 Coeur will work with the NMFS and USF&W Service to develop a 
“Steller sea lion awareness training” manual, to be used by Coeur 
(and other) marine pilots operating vessels in Berners Bay 

 Marine vessel encounters with special fish species, marine 
mammals and important bird species will be recorded and 
reported, as part of the overall monitoring plan 

 Coeur, ADNR/ADFG, and NMFS will annually mutually agree to 
that year’s “eulachon spawning season” to encompass 2-3 weeks, 
during which a “transportation action strategy” will be 
implemented by the company as part of an overall traffic plan 

 As part of the transportation action strategy, during the designated 
eulachon spawning season (approximately between April 15 to 
May 15 window – typically about 2-3 weeks), marine transport 
vessels for the Kensington Gold Project will be fueled outside of 
Berners Bay, at a U.S. Coast Guard approved facility 

 During the designated eulachon spawning season, Coeur will fund 
a NMFS “observer” to accompany the designated vessel pilot and 
take part in determining the best daily routing from Cascade Point 
to Slate Creek Cove dock, so as to minimize Steller sea lion 
encounters, and also minimize incidental takings within the 
context of insuring reasonable access to the Kensington Gold 
Project minesite 

 During this period, Coeur will attempt (to the extent practicable) to 
reduce the typical daily worker transport schedule from 3-5 
trips/day, to not more than 2 or 3 trips/day (except for emergency 
environmental or safety situations) 
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 Coeur will build up onsite fuel inventories in advance of the 
eulachon spawning season to a level which would support 
operations for a 30-day period, in order to reduce or eliminate 
mining operation fuel barging during the eulachon spawning 
period 

 Coeur will, to the extent practicable, limit concentrate barging 
during this 2-3 week period (similar to reduced fuel shipments) 

 Other chemical and supplies shipments will be curtailed during 
that period, to the extent practicable, so as to further limit all 
barging and reduce Steller sea lion encounters 

 Coeur will evaluate the potential practicability and safety 
considerations related to utilizing a portable, moveable dock 
which could receive Kensington mine workers at alternative 
sites within Slate Creek Cove, during the eulachon spawning 
season.  (Note:  may not be possible/practicable) 

 During the herring spawning season, Coeur and/or their 
transportation contractor will adjust regular Cascade Point to Slate 
Creek Cove routing so as to avoid large congregations of surface 
spawning forage fish (NMFS observer and Coeur to determine 
routes) 

 Design considerations for the Cascade Point dock facility will 
consider the slope and composition of fill used in breakwater 
construction to provide shallower water and large rock outcrops, to 
the extent practicable 

 Coeur will conduct dive surveys of the breakwater and adjacent 
habitat likely to be impacted by construction and operation of the 
breakwater, initially on an annual basis following construction for 
every year during a 5 year period, then at year 10 and year 20 
(post-operations) 

 During the herring spawning season, Coeur and/or their 
transportation contractor will limit refueling inside Berners Bay at 
the Cascade Point to one event per week; the vessel will also be 
“boomed” during fueling 

 Fueling will occur from upland by a fuel truck stationed in a totally 
contained facility; all related activities will be subject to strict 
provisions of Coeur’s Spill Contingency Plan 

 
Other Standard Operating Procedures (SOP’s) 
 

SOP #8: Coeur will implement Stormwater Pollution Prevention Plan (including 
stormwater management control practices, measures to reduce pollutants in 
stormwater, SPCC Plan, preventive maintenance programs, employee education 
programs, record-keeping and audits, annual plan revisions) at the two dock 
sites 

 
SOP #9: Controls for erosion and sedimentation, total containment of petroleum 

products, oils and grease separation, stormwater diversions, and covered storage 
areas will be employed by Coeur and its contracting operators at the Cascade 

Kensington Gold Project Final SEIS E-52



 9

Point and Slate Creek Cove transport facilities, and by boat operations serving 
the project 

 
SOP #10: Specific BMP’s for Marine Vessels and Docks Required by Coeur include the 
following commitments by Coeur.  Coeur or its contractor(s) will: 
 

 Require (contractually) that service providers and users abide by approved 
BMP’s at the two docks 
 Provide designated work area(s) for outside boat repairs and maintenance – no 

maintenance will be permitted outside of these areas 
 Prohibit bottom cleaning and sanding in or near the Cascade Point or Slate 

Creek Cove dock area; upland area(s) are required for these activities 
 Perform maintenance over tarps to ease cleanup at these upland maintenance 

areas 
 Provide upland cleanup areas with adequate stormwater management facilities 
 Utilize oil and water separators for stormwater collection and treatment at the 

dock facilities and parking areas 
 Inspect stormwater drainage and washing systems regularly at these upload 

sites 
 Develop and implement standard operating procedures BMP’s for the 

management of all solid waste associated with the docks and boat transport 
facilities, including recycling, compacting, and reuse as appropriate 
 Use flyers, pamphlets and newsletters to raise operators and passengers 

awareness of need to implement BMP’s 
 Provide and maintain appropriate storage, transfer, containment and disposal 

facilities for all liquid and solid wastes generated by the mine transportation 
operations 
 Separate containers for disposal and clearly mark those containers for: used 

antifreeze, oils, greases, solvents and other materials 
 Store and dispose of incompatible or reactive materials in accordance with the 

CBJ Fire Code (designated storage areas should be covered and the inside 
area sloped to a dead end sump with total containment provided (all drains to 
be equipped with positive control valves or devices) 
 Leaking containers must be emptied promptly upon detection, either by 

transferring the material into a non-leaking container or by disposing of it in a 
proper waste container 
 Coeur will develop and implement a waste management and spill response 

plan, to be adhered to by its employees and contractors 
 Annual training of employees and contractors on appropriate waste 

management and spill response will be provided by Coeur; attendance will be 
mandatory; federal, state and local regulators will be invited to take part in 
this training program 
 An adequate supply of spill containment and response equipment will be 

maintained by Coeur at the following locations: 1) Cascade Point dock; 
2) Slate Creek Cove dock; and 3) the minesite (supplies are described in the 
Spill Contingency Plan) 
 Regular inspection and cleaning of bilges will be required, including the 

installation and maintenance of oil/water separators and filters 
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 Regular inspection of fuel lines and hoses for chaffing, wear and general 
deterioration is required (replace with USCG Type A) 
 Non-spill vacuum systems for spill proof oil changes or to pump out oily bilge 

water is required 
 Marine vessel engines must be regularly tuned and operating at peak 

efficiencies 
 Waste oil must be removed from the maintenance site by a permitted waste oil 

transporter 
 Use of oil-absorbing materials in the bilges of transport boats is required, 

along with replacement and proper disposal as necessary 
 All sewage must be disposed of at approved land-based facilities 
 Use of biodegradable treatment chemicals in holding tanks is required 
 Use of low phosphate detergents to reduce phosphorous loads to approved 

treatment systems is required 
 
 
Additional Construction and Operational SOP Requirements of the Berners Bay Transportation 
Policy and Mitigation and Best Management Practices Plan 
 

SOP #11: Coeur will sponsor a “Berners Bay Working Group” to include:  NMFS, USFS, 
USF&WS, ADNR, Coeur, a commercial fisheries organization, commercial 
crabbers association, and Goldbelt 

 
SOP #12: Coeur will also implement the following construction best management practices 

(BMP’s) at the Cascade Point and Slate Creek Cove dock sites for both the 
construction and operation of the two facilities: 
 As part of the design criteria, Coeur will limit fill placement in subtidal areas to 

the extent practicable, to minimize effects on marine fish rearing habitat 
 Coeur will use best efforts to place fill at low tides, to the extent practicable, to 

reduce impacts of sedimentation on the marine environment 
 The design criteria will prohibit the use of creosote or pentachlorophenol treated 

wood materials in construction that would have contact with the water, in order to 
avoid toxic effects to juvenile fish 
 The design criteria will promote the use of metal grating as a top surface, where 

practicable from an engineering and safety standpoint, for dock facilities 
(walkways, catwalks and gangways) in order to facilitate light penetration for 
aquatic plants 
 Construction contracts will restrict the use of impact hammers to the extent 

practicable, both from a scheduling, engineering and safety standpoint, in the 
installation of steel piles required for the docks, as a fisheries mitigation activity 
 The final design will include prudently engineered breach in the Cascade Point 

breakwater to allow for juvenile fish passage at high tides (this assumes, fish will 
also congregate behind the breakwater to take advantage of feeding opportunities. 
 Coeur will maintain prudent engineering in the dogleg design concept for the 

Cascade Point breakwater to ensure: 
- reducing the amount of documented kelp that would be directly impacted 
- orienting the end of the breakwater away from habitat to the north that is 

generally better suited for herring spawning than to the south 
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- reducing the amount of habitat to the east and south of the breakwater that 
will have reduced wave energy as a result of the breakwater 

 Reduce fill needed for Slate Creek Cove dock facility loading ramp, so as to limit 
protrusion into Berners Bay, while not jeopardizing loading and offloading 
worker safety and creating unnecessary environmental risk 

 
SOP #13: Coeur will develop a Spill Response Plan to be implemented at both the 

Cascade Point and Slate Creek Cove dock facilities, and the minesite, in order 
to prevent fuel and chemical spills, and minimize their environmental impacts 
in the event of an accidental spill.  The Spill Response Plan will be adopted 
and implemented as a key component of this mitigation plan.  The primary 
objective of the Spill Contingency Plan will be to: 

 
 Reduce the risk for accidental spills and environmental degradation 
 Provide the operating facility with the necessary information to properly respond 

to a fuel or oil spill or chemical spill event. 
 Clearly define line of function responsibilities for a spill situation 
 Provide a concise response and clean-up program which minimizes environmental 

impacts 
 

SOP #14: The effectiveness of the Berners Bay Transportation Policy and Mitigation and 
Best Management Practices Plan and related contingency plans and 
monitoring programs would be evaluated after year one of construction, and 
year one of operations, and every third-year thereafter in order to facilitate the 
goals and policies of the program.  The findings of the review or 
“environmental audit,” to be conducted by a qualified third-party contractor 
commissioned by Coeur, would be presented to the “Berners Bay Working 
Group” and key resource management agencies during the month of February 
of that year, in order to evaluate programs and recommend modifications 
an/or realignments to policies, where necessary. 
 

Coeur will commit to these policies, BMP’s, mitigation activities, and monitoring programs, to 
be incorporated into the overall mitigation component of the Final Plan of Operations, to be 
approved by the U.S. Forest Service.  It is understood that approval of this plan by the U.S. 
Forest Service does not relieve Coeur of its responsibilities to comply with other Federal, State, 
and Local laws, rules, and regulations. 
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Appendix F: Old-Growth Habitat 

During the development of the 1997 Forest Plan Final Environmental Impact Statement (EIS) 
(Forest Service, 1997a), a conservation strategy was designed to ensure that implementation of 
the Forest Plan would provide a reasonable assurance of maintaining viable and well-distributed 
wildlife populations across the Tongass National Forest for 100 years. As part of this 
conservation strategy, a forest-wide system of large, medium, and small Old-Growth Habitats 
(OGHs) was established and a set of standards and guidelines developed to preserve the integrity 
of the forest’s old-growth ecosystem. The habitats have been identified and mapped in the revised 
Forest Plan. 

Three small OGHs are within the Kensington Gold Project area (Figure F-1). Small OGHs 
require a contiguous landscape of at least 16 percent of the total Value Comparison Unit (VCU) 
area, and 50 percent of this area must be productive old-growth timber (Forest Service, 1997b). 
VCUs are distinct geographic areas encompassing one or more large stream systems with 
boundaries that follow watershed divides. Along with the general criteria of size and productivity, 
connectivity is also a criterion. The design of each habitat should be based on wildlife concerns 
specific to the particular area. Criteria commonly used in designing small habitats include 
important deer winter range, probable goshawk nesting habitat, probable marbled murrelet 
nesting habitat, large forest blocks, rare plant associations, and landscape linkages. 

The Old-Growth Habitat land use designation provides for evaluation and possible adjustment of 
the location of the habitats based on site-specific information. Where feasible, the boundaries 
should follow geographic features so that the boundaries can be recognized in the field. The 
revised Forest Plan Record of Decision committed the Forest Service to work with the Alaska 
Department of Fish and Game (ADF&G) and U.S. Fish and Wildlife Service (USFWS) to review 
the location, size, and suitability of the OGHs during project-level planning. 

The study area includes three VCUs (160, 190, and 200) with a small OGH within each. The 
Forest Service, ADF&G, and USFWS conducted an interagency review of the existing mapped 
small OGHs in November 2003. The interagency review team determined that none of the 
mapped small OGHs in the study area met the requirements for size or the amount of productive 
old growth established under the Forest Plan. Using the criteria in Appendix K of the Forest Plan 
(Forest Service 1997b), the interagency team recommended modifications to each of the small 
OGHs within the project area, which are discussed below for each VCU. 

The small OGH in VCU 160 is of greatest concern because it does not meet Forest Plan standards 
and guidelines (e.g., 16 percent of the VCU). It also contains approximately 5.4 miles of existing 
road and could be affected under Alternatives B, C, and D. This small OGH covers 802 acres and 
will need to be modified (i.e., increased in size) by 573 acres to meet Forest Plan standards and 
guidelines for old-growth habitats (Table F-1). 

The small OGHs in VCUs 190 and 200 would not be affected by the proposed project activities 
under any of the alternatives; however, neither of the two meets the required amount of 
productive old growth, even though the small OGH in VCU 200 exceeds the size required under 
the Forest Plan (Table F-1). 
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Table F-1. Existing Small Old-Growth Habitat Analysis within the Kensington Mine Project Area, 
and Recommended Modifications to Each 

Existing Conditions 

VCU 
Acreage of POG Within Each of the 
Mapped Small OGHs 

 

High- 
Volume 
POG 

Medium- 
Volume 
POG 

Low- 
Volume 
POG 

Total 
POG 

Total Land 
Acres/VCU

Existing 
Acres 

16% of VCU 
Requirement

Difference 
in Total 
Acres 
Needed 

50% POG 
Required 

Existing 
POG 

Difference 
in POG 
Acres 
Needed 

160 329 454 0 783 8,593 802 1,375 -573 688 783 +96 

190 61 527 27 615 9,005 1,299 1,441 -142 720 615 -106 
200 18 353 276 648 10,937 2,098 1,750 +348 875 648 -227 

Recommended Modifications 

VCU 
Amount of POG Within Each of the 
Modified Small OGHs by VCU 

 

High-
Volume 
POG 

Medium-
Volume 
POG 

Low-
Volume 
POG 

Total 
POG 

Total Land 
Acres/VCU

Modified 
Acres 

16% of VCU 
Requirement

Difference 
in Total 
Acres 
Needed 

50% POG 
Required 

Existing 
POG 

Difference 
in POG 
Acres 
Needed 

160 466 949 2 1,417 8,593 1,454 1,375 +79 688 1,417 +729 
190 95 616 27 737 9,005 1,462 1,441 +21 720 737 +17 
200 143 704  660 1,507 10,937 2,098 1,750 +348 1,049 1,507 +458 

 

The existing habitat in VCU 190 did not meet the guidelines under the Forest Plan for size and 
percentage of productive old growth needed. This small OGH was greatly expanded to the north 
in light of the existing natural fragmentation and limited amounts of productive old growth 
required to meet Forest Plan requirements (Table F-1). 

For VCU 200, there was no logical alternative to obtaining additional acres within this VCU 
because of the distribution and amount of forested areas in it. The naturally fragmented area 
limited the interagency review team’s options, and additional acres were therefore used in the 
adjacent VCU 160. Appendix K of the Forest Plan allows for up to 30 percent of an OGH to be 
mapped in an adjacent VCU if the resulting habitat achieves the objectives of the old-growth 
habitats. The interagency review team agreed that expanding the small OGH in VCU 200 to 
include portions of VCU 160 would increase connectivity values, capture important beach and 
estuary fringe habitats and riparian habitats, and include higher-volume stands. However, 
approximately 36 percent of the area encompassed by the proposed OGH boundary modification 
extends into VCU 160. The proposed modifications to the OGH boundaries are presented in 
Figure F-2. 

Direct and Indirect Effects on OGHs 

No direct or indirect effects on OGHs are expected other than the positive effect of adjusting the 
boundaries of the existing small OGHs. Low-elevation passes, beach and estuary fringe, and 
stream corridors provide natural connections between forested blocks and are important areas for 
migrating and dispersing wildlife. The boundary modifications for each of the small OGHs would 
increase connectivity from higher elevations to the beach and estuary fringe habitats and 
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additional riparian habitat, and would increase the number of intact patches of medium- and high-
volume productive old-growth stands. Maintaining forested corridors between OGHs or other 
non-development land use designations is a key component to maintaining viable wildlife 
populations on the forest (Forest Service, 1997b). 

Within the project area, corridors that link alpine areas to the beach fringe are important given 
past harvest and mining activities. Landscape features affecting the connectivity of OGH 
ecosystems are distances between old-growth areas and forest conditions in the areas between the 
old-growth areas (Forest Service, 1997b). 

Cumulative Effects  

Reasonably foreseeable future activities include a potential land exchange between the Forest 
Service and the Sealaska Corporation and Cape Fox Corporation. Sealaska and Cape Fox 
corporations have initiated a proposal for a land exchange (House Bill H.R. 1889 and Senate Bill 
S. 1354). These bills would require the Forest Service to exchange lands in the Kensington area. 

Approximately 22 percent of the small OGH in VCU 190 and all of the small OGH in VCU 160 
are included in the proposed exchange. This exchange would bisect the two small OGHs in VCU 
200 and VCU 190. It is unknown what level of potential connectivity would be available 
northward from Point St. Mary. Neither the existing small OGH in VCU 200 nor its modified 
boundary (which would extend into VCU 160) would be included in the proposed land exchange, 
and therefore neither would be affected by the proposed exchange. 
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G. GROUND WATER QUALITY

GROUND WATER QUALITY AND MONITORING

A program to characterize the existing ground water quality in the project area was
established at the Kensington mine site in 1989. Wells were installed throughout the Sherman
Creek basin and the Terrace Area basin to sample ground waters. Results of the ground water
monitoring program through October 1995 are presented in Montgomery Watson (1996c); data
through June 1996 are presented in Montgomery Watson (1996b). Ground water quality data
collected from the Terrace Area drainage basin (proposed dry tailings facility [DTFl site) are
provided in SRK, 1996e. More detailed discussion of the ground water monitoring program can
be found in Montgomery Watson (1996& 1996c) and in the Technical Resource Document for
Water Resources, Kensington Mine Project (SAIC, 199’7a).

The locations of the ground water monitoring wells installed in the Sherman Creek
drainage basin are shown in Figure G-1 and their characteristics are summarized in Table G-1.
Most wells were sampled on a monthly or quarterly basis during their period of record, which
ranges from 16 months (SH-8) to 7 years (SH-3).

The locations of the ground water monitoring wells installed in the Terrace Area drainage
basin are shown on Figure G-2 and their characteristics are summarized in Table G-1. Three
additional wells (i.e., MW 96-6A, MW 96-8A, MW 96-9) were completed in the Terrace Area,
but water quality data have not been reported for these wells. The wells in the Terrace Area
drainage were sampled once during the summer of 1996.

Ground water samples were collected by Kensington Joint Venture staff prior to
December 1995 and have been collected by Montgomery Labs personnel since that time.
Portable equipment was used to measure pH, turbidity, water temperature, and specific
conductance in the field. Samples were filtered in the field through elements with pore diameters
of 0.45 mm to prepare them for analysis of dissolved constituents. From 1987 to 1993, field-
cleaned, reusable filters were used to process samples; since 1993, single-use, disposable filters
have been used. Piezometers were installed in the Shemnan Creek drainage boreholes to permit
monitoring of ground water levels and quality. Table G-1 borehole depths and sampling
intervals. It should be noted that four wells in the Sherman Creek basin (i.e., SH-7, SH-8, SH-
10, and SH-1 1A) were contaminated by grout during installation.

Two laboratories have analyzed samples collected for ground water quality.
Intermountain Laboratories (IML) in Sheridan, Wyoming, conducted chemical analyses from
1987 to November 1994. Montgomery Laboratories (ML) in Juneau, Alask~ conducted sample
analyses from June 1993 to present. Duplicate ground water samples were not analyzed in the
two labs during their period of overlap. However, a program to assess inter-lab consistency,
conducted as part of the surface water quality monitoring program, produced reasonably
consistent results for the five constituents (i.e., As, Cu, Pb, Hg, and hardness) analyzed by both
labs.
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Figure G-1. Ground Water Monitoring Wells in Sherman Creak Drainage Basin
(Source: Adapted from Montgomery Watson, 1996a and SRK, 1996d)
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Table G-1. Ground Water Quahty Monitoring Stations

Installation Boring Perforated Mean-Static Medium of
Well Number Date Depthl Intervall Water Depthl PerforatedInterval

ShermanCreekDrainageBasin2

SH-3 11/6/88 101.5 60-90 54.0 sandygravellyclay
SH-4 1117188 26.0 9.5-24.5 18.0 gravellysand
SH-7 10I22I89 78.1 44.2-54.2 38.0 phyllite/meta-siltstone
SH-8 8/16/89 110.4 85-95 39.2 - - clay;phyllite
SH-9A 919/89 31.2 21-31 2.2 clayeysand, siltygravel
SH-9B 11/26/89 178.6 134.5-164.5 36.3 clay;clayeysand
SH-10 9/7/89 102.0 67-87 6.2 siltysand;siltygravel
SH-llA 10/30/89 76.3 39.6-46.6 5.6 phyllite
SH-IIB 10/31/89 32.0 19-29 6.9 siltysand
SH-12 10/25/89 55.0 21.5-31.5 2.8 phyllitewithclaygouge
SH-23 12/15/89 88.5 43-63 n.r. clay
MS-Al 11/28/90 32.0 16.5-26.5 16.3 . siltysand;claytill
MS-A5 11/20/90 40.0 28-38 2.2 clay till
MS-A6 11/29/90 22.5 12.5-22.5 0.0 diorite

Terrace Area Drainage Basin3

MW 96-1 612/96 65.0 42.7-62.7 13.8 slate/phyllite
MW96-1A 613/96 7.1 1.8-6.8 2.0 clayeysand;slate
MW96-2 6/4/96 63.8 53.5-63.5 13.6 slate
MW96-2A 6/3196 7.1 1.8-6.8 2.6 siltysand, slate
MW96-3 5/31/96 78.4 66.4-76.4 5.4 slate/phyllite
MW96-3A 5/31/96 7.0 1.5-6.5 3.6 clayeysand;phyllite
h4W96-4 6/14/96 28.2 22.5-27.5 2.6 slate
MW96-4A 6114196 8.0 1.1-6.0 0.9 peat siltysand;slate
MW 96-5 6/13/96 44.7 37.0-42.0 11.6 phyllite
MW96-5A 6/13196 8.5 3.0-8.0 2.2
MW96-6

slate/phyllite
6/12/96 15.3 9.8-14.8 2.6 slate

MW 96-7 6/11/96 39.0 22.7-37.7 1.8 slate/phyllite

MW 96-7A 6/10/96 9.6 4.2-9,2 1.7 silty sand/graveI; slate

MW 96-8 6/9196 33.8 n.r. clayeysandlgravel
MW 96-9A 6/7/96 7,3 2.:;.0 1.2 siltysand/gravel;slate
MW 96-10 6/6/96 44.1 27.2-42.2 2.3 slate
MW96-1OA 6/5/96 8.5 1.1-6.1 1.3 pea~siltysand
1. Depthsgiveninfee~meanstaticwatertableasfeetbelowtopofcasing.

n.r. = not reported.
2. Data are from Montgomery Watson, 1996a.
3. Source SRK, 1996f. Perforated interval is interval of slotted pvt.

Laboratory work was performed in accordance with 40 CFR Part 136, Guidelines
Establishing Test Procedures for the Analysis of Pollutants and EPA Methods for Chemical
Analysis of Water and Wastes. As a check on analytical accuracy, both labs routinely performed
analyses of blanks and synthesized standards of known composition; sample analyses were
corrected accordingly as required by EPA quality assurance/quality control procedures. Table
G-2 lists the analytical methods and reporting limits of both labs. Note that analytical methods
have improved with time, showing a general trend toward lower reporting limits.
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Table G-2. Laboratory Methods, Reporting Limits, and Reporting Periods

rParameter

Aluminum (pg/L)

Arsenic (pg/L)

Barium (pg/L)
Cadmium(p.g/L)

chromium (pg/L)

Copper(~g/L)

Iron (J.lg/L)

Lead (p@)

Manganese(pg/L)

Mercury(p@)

Molybdenum(p@L)
Nickel(pg/L)

Selenium(pg/L)

Silver(p.g/L)

IZinc (pg/L)

Cyanide,free (p.g/L)
Cyanide,WAD (pg/L)
Cyanide,total (p@)
Ortho-Phosphate(pg/L

Nitrite-Nhrogen(pgz

Intermountain Laboratories

Analysis Analysis Reporting

Method Period Lht

EPA200.7 06/88-11/94 100
EPA206.2

.—

EPA200.7
EPA213.2
EPA213.2
EPA213.2
EPA200.7
EPA200.7
EPA200.7
EPA200.7
EPA200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA239.2
EPA 239.2
EPA239.2
EPA 239.2
EPA 200.7
EPA 200.7
EPA 245.1
EPA 245.1
EPA 200.7
EPA 200.7
EPA 200.7
EPA 270.2
EPA 270.2
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
EPA 335.3
EPA 335.3
EPA 335.3
EPA 365.1
EPA 365.1
EPA 354.1
EPA 354.1

---

09/87-11/94
---

06/88-11/94
09/87

10/87-09/91
10/91-11-94

09/87
10/87-06/89
10/87-09/91
10/91-11/94
09/87-06/89
06/88-09/91
10/91-11/94
09/87-11/88
12/88-11/94

09/87
10/87-11/88
12/88-09/91
10/91-11/94
07/87-06/89
06/88-11/94
09/87-09/91
11/91-11/94
12/88-11/94

09/87
10/87-11/94

09/87
10/87-11/94

09/87
10/87-11/87
12/88-09/91
10/91-11/94
09/87-06/89
06/88-11/94
12/89-10/90
12/89-10/90
12/89-10/90
09/87-06/89
09/88-11/94
09/87-06/89
06/88-11/94

---

5
---

500
0.5
2

0.5
1
5
20
10
2
10
5
10
50
2
10
20
1
2
20
1

0.1
20
2
10
2
5
1
2
10
0.1
2
10
5
5
5
5
10
5
10
---

Montgomery Laboratories

Analysis Analysis Reporting
Method Period Limit

ZPA 202.1 07/93-1 1/95 500

3PA200.9
3PA206.2
3PA208.1
3PA200.9
EPA213.2

...
EPA218.1
EPA 218.1

---

---

EPA200.9
EPA220.1

---

EPA236.1
EPA236.1
PA 200.9&

239.2
---
---

EPA243.1
EPA243.1
EPA245.2
EPA245.2
EPA 246.1
EPA200.9
EPA 249.2
IPA200.9&

270.2
EPA 200.9
EPA272.1

---
---

EPA 289.1
EPA289.1

EPA 365.1
---

EPA 354.1
EPA 300.0

07/93-09/93
10/93-10/95
07/93-10/95
07/93-09/94
10/94-10/95

---

07/93-02/95
03/95-10/95

---
---

07/93-09/94
10/94-10/95

---

07/93-02195
02/95-10/95
07/93-10/95

---
---
---

07/93-02/95
03/95-10/95
07/93-09/94
10/94-10/95
07/93-10/95
07193-02195
03/95-10/95
07/93-10/95

---

07/93-09/94
10/94-10/95

---
---

07/93-02/95
03/95-10/95
No Analysis
No Analysis
No Analysis
07/93-10/95

---

07/93-03/94
04/94-09/95

5
0.5
500

1
0.2
---

50
20
---
---

20
2
---

100
50
2
---
---
---
20
15
2

0.2
500
20
10
5
---

50
0.5
---
---

20
10

50
---

100
200

EPA 300.0 10/95 100
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Table G-2. Laboratory Methods, Reporting Limits, and Reporting Periods (continued)

Intermountain Laboratories

Analysis Analysis Reporting

Montgomery Laboratories

Analysis Analysis Reporting
Parameter

{itrate-Nitrogen (p@)

Method Period Ltit

EPA 353.1 09/87-06/89 200

Mehod Petiod Limit

EPA 353.2,3 07/93-03/94
EPA353.2,3
EPA353.2,3

MLIEPA
353.2

EPA 300.0
EPA 353.2
MLIEPA

350.1

100

200
100
300

400
200
50

---
—

0.05

0.05
1.0
1.0
—-

1.0
1.0 to 2.0

1.0
0.1
1.0
2.0
1.0
2.0
4.0
2.0

0.001
0.001
0.001

2.0
2.0
10
1.0

0.001
10

20

4.0

4.0
0.05
0.1

0.000o

EPA 353.1
-—

EPA 353.2

06/88-11/94
---

06/88-11/94

10
—-

10

---
---

50

10
50

0.01

---
0.2
0.1
0.2
1.0
---

1.0
0.2
1.0
---
---

1.0
—-
---
1.0
1.0
1.0
1.0
1.0
---
1.0

0,1
1.0

---

10.0

1.0
0.05
0.1
NA
---

04/94-09/95
10/95

07/93-08/94

09/94-09/95
10/95

07’193-09195

—-
---

07/93-10/93

11/93-10/95
07/93-10/95
07/93-10/95

-—

07/93-1 1/93
12/93-10/95
07/93-10/95
07/93-10/95
07/93-03/94
04/94-09/95

10/95
07/93-1 1/93
1’2/93-09/95

10/95
07/93-10/95
07/93-10/95
07/93-10/95
07/93-10/95
07/93-12/94
01/95-10/95
07/93-10/95

07/93-10/95
07/93-08/94

09/94-10/95

07/93-10/95

07/93-10/95
07/93-10/95
07/93-10/95
07/93-05/94

Jitrite+Nitrate

Nitrogen (@g/L)
--- ---

------

hnnlonium
Nitrogen (@L,)

EPA 350.1 09/87-01/89

EPA 350.1
EPA 350.1
EPA 200.7

06/88-1 1/93
01/94-1 1/94
06/88-1 1/94

---
---

ML 6010,
200.7

EPA 212.3
EPA 273.1
EPA 258.1

---
EPA 215.1
EPA 215.1
EPA 242.1
3M4500-FC
EPA 325.3
EPA 300.0
EPA 300.0
EPA 300.0
EPA 300.0
EPA 300.0
EPA 310.1
EPA 310.1
EPA 310.1
EPA 310.1
EPA 305.1
EPA 305;1

MLISM
2340B

EPA 150.1
MLJEPA

160.1
ML/EPA

160.1
EPA 120.1

)oron (m@)

-—

SM 325B
SM 322B
SM 322B

EPA 215.2

---

12/88-11/94
05/89

09/88-05/94
08/88-11/94

—.
09/88-11/94
09/88-11/94
12/89-11/94

;odium(mg/L)
‘otassium(mg/L)

Xcium (mg!L)
---

SM 318C
EPA 340.2
EPA 325.3

flagnesiurn (mg/L)

koride (m@,)

%Ioride (mg/L)
--- -—
---

EPA 375.3
—-

09/87-11/94,ulfate(m@L)
--- -—
---

EPA 310.1
EPA 310.1
EPA 310.1
EPA 310.1
EPA 305.1

---

10/90-11/94
12/88-11/94
12/88-11/94
12/88-11/94
12/88-11/94

[ydroxide (mg/L)
krbonate (mg/L)
bicarbonate(mg/L)
rotalAlkalinity(mglL)
!cidity (m@L)

---

EPA 130.2
—-

12/88-11/94krdness (mg/L)

JH(S.U.)

DS (m@I,)

EPA 150.1
EPA 160.1

09/87-11/94
06/88-11/94

--- ---

~onductivity
f.lmbos/cm)
rss (m@)
%rbidity(NTU)
;ett.Solids(nWL)
AR (units)

EPA 120.1 09/87-1 1/94

EPA 160.2
EPA 180.1
EPA 160.5
Calculated

09/88-1 1/94
08/88-1 1/94
12/88-11/94
12/88-11/94

EPA 160.2
EPA 180.1
EPA 160.5
Calculated
Calculated 06/94-10/95 O.0001-— ---
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The- water quality monitoring effort focused primarily on trace metals, which typically
occur in concentrations at or near their method detection limits. Nitric and hydrochloric acid
digestion of samples was used for analyses of total recoverable metals. Raw analytical data show
that dissolved metals concentrations are occasionally reported at levels higher than total metals
concentrations. This is particularly true of samples collected during 1993. Montgomery Watson
(1996a) discusses this apparent inconsistency, which could result from sample contamination,
inappropriate analytical procedures, or overlapping analytical tolerances. While some
inconsistent analyses are likely due to overlapping analytical tolerances at concentrations near the
method detection limits, the switch from reusable to disposable filters in 1993 corresponded to
the near elimination of inconsistent analyses.

Table G-3 summarizes sample analyses conducted through October 1995 for each ground
water monitoring station in the Sherman Creek basin. Analytical data were screened and
evaluated prior to their inclusion into Table G-3. Duplicate analyses were evaluated using a
protocol that gave priority to detected values with the lowest reporting limit. Analyses with
inconsistent values between dissolved and total metals were screened using maximum tolerance
limits. Thirteen analyses with values outside of their computed tolerance limits were removed
from the data base. Seven huncked and eighty-one outlier data points were identified in the
Sherman Creek ground water quality data base by computing two standard deviations around the
mean value of each constituent. Four of these data points were identified as erroneous and
removed from the data base. They included total arsenic analyses of samples collected from
stations SH-3 and SH-7 on 9/15/94, which were prepared improperly for analysis; a spurious
TDS analysis of a sample collected from station SH-1 lB on 6/21/94 caused by matrix
interference from abnormally high TSS; and a TDS analysis of a sample collected from station
SH- 1lB on 10/9/95 that was contaminated when particles broke through a lab filter. Several
values recorded as zero were also eliminated from the data base. These included 25 ground
water temperature measurements and zero values recorded for hydroxide, bicarbonate, carbonate
and alkalinity at stationSH-23on2/18/91.

The data presented in Table G-3 were analyzed using a statistical method that utilizes a
distributionlsubstitution technique developed for data with a large number of non-detect values
and multiple detection limits. EPA Region 10 and ADEC accepted the method, which was
developed by Helsel and Cohn (1988) and Helsel (1990), for implementation on the Kensington
Mine Project. The technique assumes a log-normal distribution of analytical values to compute
percentile distributions.

Table G-4 presents ground water analyses of samples collected from the Terrace Area
drainage basin. The summarized values include analyses of a single sample collected from each
of the 17 monitoring wells shown in Table G-1. These data were not analyzed using the robust
statistical methods applied to the Sherman Creek drainage data. Instead, non-detected values
were included in the statistical computations by using a value of one-half of the method detection
limit (MDL); for constituents with variable detection limits (e.g., total Al), a value of one-half of
the lowest detection limit (e.g., 0.25 for total Al) was used. Because the data in Tables G-3 and
G-4 received different statistical treatment, readers should exercise caution when comparing
summarized data from the Sherman Creek and Terrace Area drainages.
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Table G-3. Summary of Ground Water Data from the Sherman Creek Draiuage

DepthtoWater
Station (feet)
StationSH-3 Mean 54

Min 50.6

8/89-pres. Max 56.13
In/q Detects 21

Non-detects o

StationSH-4 Mean 18

Mm 14.93

11/89-pres. Max 20.21

In/q Detects 20

Non-detects o

StationSH-7 Mean 38

Min 30.95

11R9-9194 Max 40.88

irr. Detects 5

Non-detects o

Station SH-8 Mean 39

Min 26.51

3/90-6/91 Maa 49.54

m Detects 12

Non-detects o

StationSH-9A Mean 2.2

Min 0.1

HJ89-9194 Maa 4.54

In/q Detects 8

Non-detects o

StationSH-9B Mean NA

Min 36.3

4190-9&l Max 36.3

mfq Detects 1

Non-detects o

StationSH-10 Mean NA
Min 6.2

11189-9/94 Max 6.2
In/q Detects 1

Non-detects o

StationSE-11A Mean 5.6

Min 2.55

llf89-pres. Max 41.9

In/q Detects 22

Non-detects o

StationSH-llB Mean 6.9

Min 5.65

11/89-pres. Max 7.93

mrq Detects 19

Non-detects o

StationSH-12 Mean 2.8

Min 1.9

n/89-9/94 Max 3.56

In/q Detects 20

Non-detects o

Field pH F1eIdCond
(Onits) (m Oafan)

.- 238
7.28 125

8.54 293

21 21

m
0 0

6,190

8.5 1,590

12.93 8,980

5 5

0 0

4,221

8.5 468

12.96 8,720

12 12

0 0
-- 174

6.26 105

8.25 310

15 16

0 0
-- 214

7.27 10

8.65 269

19 19

0 0
-- 398

8.5 130

11.77 613

14 14

0 0

373

8.5 163

11.59 628

22 22

T
o I o

270

8.04 175.

9.59 326
20 20

0 I o

T
Field Tnrb Water Temp

.

NA 5.1

33 0

72 7.6

2 19

TITm
o I o

NA 5.6

NA 3

NA 12

0 10

0 I o

NA 6.3

6.6 I 3.4

80 9.2

0.55 3.7

46 8.5

2 17

0 I o
NA 6.4
28 4

28 10.8

1 12

0 I o
NA 5.3

5.6 2.2

46 14.6

2 20

0 I o

NA 5.2

0.93

I

2.1

55 12

2 I 19

0 I o
NA 5.4

4.7 I 2.3

22 11

2 18

0 0
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Table G-3. Summary of Ground Water Data from the Sherman Creek Drainage (cent’d)

Depthto Water
Station (feet)

StationSH-23 Mean NA

Mm NA

2190-9194 Max NA

&q Detects o

Non-detects o

StationMS-Al Mean 16

Min 13.46

4/91-3/94 Max 18.35

dq Detects 13

Non-detects o

Station MS-AS Mean 2.2

Mm 0.28

3191-pres. Max 6.5

mlq Detects 10

Non-detects I o

StationMS-A6 Mean NA

FieldpH FieldCond FieldTurb
(units) (pnlbOak!m)

.. 307 NA

8.03 169 0.28

9.15 394 3.3

21 21 2

0 0 0
.- 94 NA

5.37 23 22

7.61 233 22

13 13 1

0 0 0
.. 196 NA

7.43 I 73

I

0.1
8.69 279 0.1

10 10 1

0 0 0
-. 229 NA

7 110 3.2

8.07 301 17

14 14 2

Water Temp
o

5.7

2.4

12

18

0

5.2

2.2

8.4

12

0

5.6

2.1

8.5

9

0

4.8

0

6.5

13
1) 1(-)1010

,.

1
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Table G-3. Summary of Ground Water Data from the Sherman Creek Drainage (cent’d)

Al (WJ
station Tot. DK.

StationSH-3 Mean 6,785 NA

Min 300 <1oo

8/89-pres. Max 59,000 <500

In/q Detects 36 3

Non-detects 1 35

StationSH-4 Mean 104,990 28

Min 1,500 100

llf89-pres. Max 1,490,000 200

In/q Detects 30 3

Non-detects 1 28

StationSH-7 Mean 7,091 492

Min 500 200

llJ89-9/94 Max 36,000 1,000

irr. Detects 11 8

Non-detects 1 4

StationSH-8 Mean 759 492

Mill 400 300

3/90-6/91 Max 1,800 700

m Detects 16 15

Non-detects o 1

StationSH-9A Mean 5,563 61

Min 100 100

1U89-9194 Max 43,000 700

In/q Detects 25 6

Non-detects 2 21

StationSH-9B Mean

Min

4190-9/94 Max

lnlq Detects

Non-detects

StationSH-10 Mean
Min

11/89-9194 Max
mfq Detects

Non-detects

StationSE1-llA Mean

Min

lm9-pres. Max

In/q Detects

Non-detects

StationSH-llB Mean

Min

11/89-pres. Max

In/q Detects

Non-detects

StationSH-12 Mean

Mill

HJ89-9194 Max

dq Detects

Non-detects

936 NA

100 <100

7,900 <s&l

17 5

11 23

421 105

100 100

1,400 300

20 11

2 11

315 89

100 100

2,200 200

29 15

9 23

77,300 1,023

500 100

585,000 13,900

35 22

2 15

782 31

100 100

5,300 400

20 4

11 28

As (p@L) Ba (p#L)
Tot. Diss. Tot. Dw.

10 4.2

5 3

36 19

24 9

13 29

323 NA

13 <1

2,900 7

29 1

2 30

NA NA

4 <5

8 32

1 0

10 11

NA NA

44

C5 4

0 0

16 16

6.4 3.7

5 3.3

18 8

14 5

13 22

16 10

7 6

52 24

27 23

1 5

6.6 5.2

5 4.4

10.5 10.5

15 10

7 12

5.2 NA

0.51 <0.5

15 <5

162 NA

500 <500

1,200 <5m

4 0

33 38

538 NA

500 <500

7,400 <500

10 0

21 31

398 NA

700 <500

1,300 1,200

3 2

9 10

NA NA

<500 <500

<500 <51W

o 0

16 16

NA NA

<500 <500

500 <500

1 0

26 27

NA NA

<500 <500

<500 <500

0 0

28 28

NA NA

<500 <500

<500 <500

0 0

22 22

NA NA

<500 <5CQ

<500 <500

Cd (p#L)
I

Cr (Pa)
Tot DB. Tot. Dw.

0.64 NA 14 NA

0.22 <0.2 10 <10

2 <2 150 <50

12 0 10 0

25 38 27 38

11 NA 183 NA

0.7 <0.5 20 <lo

300 15 2,480 <50

11 1 21 0

20 30 10 31

NA NA 31 26

<0.5 <0.5 10 40

32 <2 100 90

2 0 6 3

10 12 6 9

NA NA NA NA

<2 <2 <20 <20

<2 <2 <20 <20

0 0 0 0

16 16 16 16

NA NA 21 NA

<0.5 <0.5 20 <10

<2 <2 180 <50

1 0 8 0

26 27 19 27

0.52 NA NA NA

0.7 <0.5 <10 <lo

1.4 <2 <50 <50

3 1 1 1

25 27 27 27

NA NA NA NA

<0.5 <0.5 <10 <10

<2 <2 <50 <50

0 0 0 0

22 22 22 22

NA NA NA NA

<0.2 <0.2 <10 <10

4 <2 <50 <50

5 1 0 0 3 0 1 1

33 37 38 38 35 38 37 37

57 30 1,557 NA 1.4 NA 180 NA

0.98 13

I

500 <500

I

0.6 <0.2

I

40 <10

360 304 7,000 1,000 9 <2 1,400 <50

35 34 24 1 12 1 24 2

2 3 13 36 25 36 13 35

7.3 4.8 NA NA 0.47 NA NA NA

5 4

15 13

21 15

<500 <500

770 <500

2 0

0.6 <0.5 <10 <10

4 <2 <50 <50

4 0 0 0

10 17 I 29 32 I 27 32 I 31 32
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Table G-3. Summary of Ground Water Data from the Sherman Creek Drainage (cent’d)

Al (fig/L) As (p#L) Ba (p@) cd (w@) Cr (p#L)
station Tot. Diss. Tot. DMS. Tot. DM. Tot. DE. Tot. D=.

StationSH-23 Mean 161 NA 9.7 8.0 NA NA NA NA NA NA

Min 200 <100 5 5 <500 <500 <0.5 <0.5 <10 <lo

2190-9194 Max 800 <500 14 13 <500 <500 <2 <2 <50 <50

In/q Detects 8 0 28 26 0 0 2 1 0 0

Non-detects 24 32 4 6 32 32 30 31 32 32

Station MS-Al Mean 175,580 NA 269 NA 842 NA 2.9 NA 432 NA

Min 48,000 <100 9 <5 500 <500 1 <0.5 90 <10

4191-3194 Max 462,000 1,400 550 <5 2,600 <500 20 <2 1,230 <20

In/q Detects 18 1 18 0 15 0 14 0 18 1

Non-detects 1 18 1 19 4 19 5 19 1 18

StationMS-AS Mean 72,517 NA 218 68 808 NA 9.7 NA 155 NA

Mm 700 <1oo 31 26 600 <500 0.31 <0.2 10 <lo

3/91-pres. Max 770,000 12,000 1,700 134 7,000 1,500 94 2.6 1,700 <50

nllq Detects 18 2 17 17 6 1 9 2 .6 2

Non-detects 1 17 1 1 13 18 10 17 13 17

Station MS-A6 Mean 75 NA 6.2 5.2 NA NA NA NA NA NA

Min 100 <1oo 5 4.8 <500 <500 <0.2 <0.2 <lo <10

l/91-pres. Max 600 <500 11 7 <500 <500 <2 <2 <50 <50

mlq Detects 6 2 20 11 0 0 0 0 0 0

Non-detects 20 24 6 15 26 26 26 26 26 26
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Table G-3. Summary of Ground Water Data from the Sherman Creek Drainage (cent’d)

Station SH-3 Mean

Miu

~8/89-pres. Max

In/q Detects

Non-detects

StationSH-4 Mean

Min

11/89-pres. Max

U1/q Detects

Non-detects

Station SH-7 Mean

Min
llf89-9194 Max
irr. Detects

Non-detects

Station SH-8 Mean
Mill

3/90-6/91 Max
Irll Detects

Non-detects
StationSH-9A Mean

I

Mill
13/89-9/94 Mox

[UIIq Detects

Non-detects

Station SH-9B Mean

k+
Min

4190-9194

in/q Detects

Non-detects

Station SH-10 Mean
Min

13/89-9/94
]In/q Detects

111/89-pres. Max

Inl/q Detects

lllJ89-pres. Max

[In/q Detects
Non-detects

StationSH-12 Mean

I

Min
13./89-9/94 Max

Cu Qlg/L)
Tot. D=.

82 3.5

10 8

880 20.5

31 4

6 34

1,244 NA

10 <5

16,200 <20

30 1

1 30

44 8.3

8 5

150 16

10 7

2 5

7.0 NA

10 <lo

20 10

5 1

11 15

127 5.1

5 6

580 22

24 6

3 21

21 5.0

9 8

110 15

14 4

14 24

8.9 NA

7 <5

25 <20

7 2

15 20

9.4 3.1

2.2 5

40 20

19 5

18 32

521 22

6 5

2,900 613

34 7

3 30

9.0 NA

5 <5

30 <20

13 2

18 30

Fe (p#L) pb (P@) Mn (jig/L) Hg Q@)
Tot. Dm. Tot. DH. Tot. D~. TOL D=.

17,128 30 17 NA 591 52 NA NA

1 31 I 19 35 I 1 2 I 37 38

195,690 NA 37 NA 6,898 53 0.18 NA

1 29 I 13 30 I o 5 I 27 31

9,802 NA 31 1.5 205 NA I NA NA

1 10 I 5 9 I 5 11 I 12 12

551 NA I NA NA 8.3 NA I NA NA

2 15 I 16 16 I 13 16 I 15 16

11,129 679 9.6 0.91 757 461 I NA NA

460 60 2 1 120 30 <0.1 <0.1

74,100 1,540 52 2 1,980 710 <I <I

27 23 9 4 27 26 0 0

0 4 I 17 22 I o 1 I 27 27

1,979 112 5.8 1.1 174 134 I NA NA

3 24 I 18 23 I 1 1 I 28 28

699 22 8.0 NA 24 NA I NA NA

3 19 I 17 20 I 12 20 I 22 22

519 50 5.7 NA 15 NA I NA NA

50 80 1 <1 20 <15 <0.05 <0.05

3,800 110 67 <20 150 <20 <I <1

37 4 15 3 7 0 0 0

1 34 I 22 34 I 31 38 I 38 38

138,790 2,2o2 I 37 5 3,402 .101 I NA NA

1 12 I 14 32 I 2 23 34 37

982 29 7.1 1.1 62 33 I NA NA

70 50 1 1 20 20 <0.05 <0.05

8,200 310 38 2 280 70 <1 <1

30 6 12 6 31 24 0 0

1 26 19 26 0 8 31 32

G-12



Table G-3. Summary of Ground Water Data from the Sherman Creek Drainage (cent’d)

Cu (IWL)
Station

Fe Q@) pb (p@) Mn (p@L) Hg @g/L)
Tot. D=. Tot. Diss. Tot. DB. Tot. DM. Tot. DN.

StationSH-23 Mean 7.5 5.1 624 NA 1.5 NA 34 25 NA NA

Min 7 10 50 <50 1 <1 20 20 <0.05

190-9194

<0.05

Max 32 20 1,440 <100 9 <20 60 40 <1 <I

lnfq Detects 9 4 21 0 7 1 29 29 0 0
Non-detects 23 28 11 32 24 30 3 3 32 32

StationMS-Al Mean 2,358 3.7 331,690 NA 291 1.1 6,646 176 0.23 NA

Mm 1,020 7 62,800 <50 157 1 180 20 0.2 <0.05

4191-3194 Max 5,160 20 890,000 2,600 660 6 15,100 1,350 0.6 <I

nliq Detects 18 3 18 2 15 4 19 13 5 1

Non-deteets 1 16 1 17 4 15 0 6 14 18

StationMS-AS Mean 482 NA 126,970 1,852 77 4.8 3,474 281 0.17 NA

Min 10 <2 150 50 5.4 1 20 20 0.2 <0.05

3191-pres. Max 3,700 150 1,405,000 34,700 690 87 32,000 4,870 1.51 <1

Xllfq Detects 17 2 18 5 12 3 19 15 3 0

Non-detests 2 17 1 14 7 16 0 4 16 19

StationMS-A6 Mean 7.0 3.6 518 172 0.8 NA 198 184 NA NA

Mm 5 6 280 110 1 <1 170 20 0.09 0.09

l/91-pres. Max 30 10 1,390 370 3 <20 220 220 <1 <I

lofq Detects 9 3 25 13 5 1 26 25 1 1

Non-detects 17 23 1 13 21 25 0 1 25 25
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TabIe G-3. Summary of Ground Water Data from the Sherman Creek Drainage (cent’d)

Station

station SH-3 Mean

Min

8/89-pres. Max
In/q Deteets

Non-deteets

Station SH-4 Mean

Min

11/89-pres. Max
rnlq Detects

Non-detects

Station SH-7 Mean
Min

11A19-9194 Max
irr. Detects

Non-detects

Station SH-8 Mean

Mill
3190-6191 Max

m Detects

Non-detects

Station SH-9A Mean
Min

n/89-9/94 Max
Infq Detects

Min

4/90-9/94 Max

mrq Deteets

Mill

13/89-9/94 Max

mlq Deteets

Mill

llJ89-pres. Max

Deteets

Min

1M39-pres. Max

In/q Deteets

Min

llf89-9/94 Max

In/q Detects

I Non-deteets

MO (J@) M (@L) Se @g/L) Ag @g/L)
Tot. Ds. Tot Diss. Tot. Diss. Tot. DM.
NA NA 14 NA NA NA 0.14 NA

37 38 I 26 36 I 36 36 I 30 38

14 NA 167 NA NA NA 0.92 NA

20 <20 10 <lo <5 <5 0.3 <0.1

120 <500 2,480 <20 <5 <5 11 <50

5 0 27 2 0 0 8 0

26 31 4 29 31 31 23 31

NA NA 23 NA NA NA NA NA

<20. <20 10 <10 <5 <5 <0.1 <0.1

<500 <500 80 <20 <5 <5 <50 <50

2 2 6 0 0 0 0 0

10 10 I 6 12 I 12 12 I 12 12

30 30 7.7 NA NA NA NA NA

20 30 10 <10 <5 <5

I
<lo <lo

40 40 20 <10 <5 <5 10 <lo

14 12 6 0 0 0 I o

2 4 I 10 16 I 16 16 I 15 16

5.7 5.4 12 NA NA NA 0.14 NA

20 20 10 <10 <5 <5 0.1 <0.1

80 60 90 <20 <5 <5 0.4 <50

3 3 11 0 0 0 4 1

24 24 16 27 27 27 23 26

NA NA NA NA NA NA 0.13 NA

<20 <20 <10 <10 <5 <5 0.1 <0.1

<500 <500 24 <20 6.5 6 0.8 <50

0 0 2 2 1 1 3 1

28 28 26 26 27 27 25 27

NA NA NA NA NA NA NA NA

<20 <20 <10 <10 <5 <5 <0.1 <0.1

<500 <500 <20 <20 <5 <5 <50 <50

1 1 1 0 0 0 2 0

21 21 21 22 22 22 20 22

NA NA 4.8 NA NA NA 0.07 NA

37 36 I 32 35 I 38 38 I 34 37

53 NA .1 161 4.7 NA NA 8.5 NA

20 <20 10 10 <5 <5 0.1 <0.1

1,200 500 1,100 60 <50 <5 300 <50

9 3 29 5 1 0 8 3

28 34 I 8 32 36 37 I 29 34

7.9 NA NA NA NA NA 0.16 NA

20 <20 <10 <10 <5 <5 0.1 <0.1

40 <500 <20 <20 <5 <5 1 <50

4 2 5 2 0 0 5 1

27 30 I 26 30 I 31 32 I 26 31
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Table G-3. Summary of Gronnd Water Data from the Sherman Creek Drainage (cent’d)

Mo (@L)
Station Tot. DES.
StationSE-23 Mean NA NA

I Min I <20 <20

\w90-9194 Max I <500 <500

Irdq Detects 100

I Non-detects ! 32 32

Station MS-Al Mean

Min

4191-3194 Max

45 NA

20 <20

280 <20

In/q Detects
I

9 0

Non-detects 10 19

StationMS-A5 Mean

Mm

3191-pres. Max

t---

lnfq Detects

Non-detects

Station NIS-A6 Mean

Mm
l/91-pres. Max

l~q Detects

19 NA

20 <20

200 <500

3 1

16 18

NA NA

<20 <20

<500 <500

1 0

1 Non-detects I 25 26

N1(J@) Se (@L) Ag (@L)
Tot. Diss. Tot. DE. Tot. Dm.

NA NA NA NA

<lo <lo <5 <5

<20 <20 <5 <5

1 2 0 0

31 30 32 32

0.84 NA

0.1 <0.1

10 <50

8 1

24 31

309 NA NA NA

70 <lo <5 <5

820 10 9 9

18 1 2 1

1 18 17 18

30 NA

0.6 <0.1

503 <10
10 2

9 17

146 NA NA NA

10 <10 <5 <5

1,600 60 <50 <5

9 1 0 0

10 18 I 19 19

NA NA NA NA

<lo <lo <5 <5

<20 <20 <5 <5

1 1 0 0

1.7 NA

0.2 <0.1

16.4 <50

5 2

14 17

0.06 NA

0.1 <0.1

0.2 <50

3 1

25 25 I 26 26 I 23 25
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Table G-3. Summary of Ground Water Data from the Sherman Creek Drainage (cent’d)

CN (WAD)
(WAJ

NA

<5

<5

0

N@-N

(W@)
NA

<IO

<200

1

37

14

10

400

4

27

NA

<lo

<100

0

13

NA

<lo

<10

0

16

14

10

210

3

24

NA

<lo

<1oo

0

28

NA

<lo

<1oo

1

21

65

70

240

9

29

Station

StationSH-3 Mean

Min

S/89-pres. Max

In/q Detects

CN (total)

(W@
NA

<5
7

1

P04-P

(Y*)
36

10

440

21

17

19

10

130

20

11

68

10

730

4

9

5.7

10

20

4

12

45

10

630

18

9

16

10

160

15

13

13

10

90

11

11

23

10

450

15

23

665

10

21,000

27

10

18

10

80

17

15

=--wNon-detects I 1 32 I 10
Station SEM Mean 502 8.6 9.5

Min

11/89-pres. Max

In/q Deteets

20 10 10

6,320 60 35

29 11 3

40

I

116

6 8

Non-detects

StationSH-7 Mean

Min

13f89-9/94 Max

irr. Detects

2 20 I 7

172 8.9 NA +
30 10 <5

810 50 <5

11 4 0

<5 I <5

<5 7

*

Non-detects I 1 8 I 8

Station SH-8 Mean 18 NA NA

Min

3/90-6/91 Max

m Detects

10 <lo <5

50 10 <5

12 3 0

<5

I

<5

8 14

+

Non-detects I 4 13 I 9

Station SH-9A Mean 47 NA NA

Min

llrs9-9194 Max

In/q Detects

10 <lo <5

230 <20 <5

24 10 0

<5

I

<5

<5 9

*

Non-detects I 3 17 I 9

StationSH-9B Mean 29 6.0 NA

Min

4190-9194 Max

In/q Detects

10 10 <5

260 20 <5

19 6 0

<5

<5

0

<5

<5

0

Non-detects I 9 22 I 7

StationSH-10 Mean 28 NA NA
7

NA

7

NA

Min 10 <10 <5

llf89-9194 Max 92 <20 <5

In/q Detects 17 2 0

<5

<5

<5

<5

0]0

Non-detects I 5 20 I 9

StationSH-llA Mean 22 5.4 NA *
Min

11/89-pres. Max

In/q Deteets

10 10 <5

150 14 <5

28 4 0

<5 <5

<5 <5

0 0

Non-detects I 9 33 I 11

StationSH-llB Mean 464 27 NA

11 11

NA NA

<5 C5

5 9

1 1

9 9

NIA NIA

C5 C5

7 18

1 2

9 8

5

10

30

5

32

Min

11/89-pres. Max

mlq Detects

10 10 <5

2,700 800 <5

35 7 0

Non-detects I 1 29 I 10

Station SH-12 Mean 29 4.7 NIA NA

<lo

340

3

29

Min

11189-9/94 Max

In/q Detects

10 10 <5

260 50 <5

18 5 0

Non-detects I 13 27 I 10
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Table G-3. Summary of Ground Water Data from the Sherman Creek Drainage (cent’d)

Zn @g/L) CN (free) CN (WAD) CN (total) P04-P NO-N
Station Tot. DM. (Pm) (!@f-’) (M#f.J (P*) (n*)
Station SH-23 Mean 13 5.7 NA NA NA 11 NA

Mm 10 10 <5 <5 <5 10 <lo

200-9194 Max 70 80 <5 <5 <5 80 280

Ill/q Detects 14 5 0 0 0 15 2

Non-detects 18 27 9 9 9 17 30

Station MS-Al Mean 677 NA NA NA NA 69 10

Mm 10 <lo NA NA NA 10 10

4191-3194 Max 1,840 10 NA NA NA 440 40

lnfq Detects 19 6 0 0 0 18 6

Non-detects o 13 0 0 0 1 13

StationMS-A5 Mean 533 NA NA NA NA 76 17

Mm 10 <lo NA NA NA 10 10

3/91-pres. Max 4,000 150 NA NA NA 370 280

In/q Detects 18 2 0 0 0 15 3

Non-detects 1 17 0 0 0 4 16

StationMS-A6 Mean 11 8.1 NA NA NA 10 NA

Mm 10 10 NA NA NA 10 <lo

lf91-pres. Max 40 . 22 NA NA NA 40 <200

mfq Detects 11 5 0 0 0 8 0

Non-detects 15 21 0 0 0 18 26
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Table G-3. Summary of Ground Water Data from the Sherman Creek Drainage (cent’d)

NOYN
Station (W-L)
station SH-3 Mean 174

Mill 10

8/89-pres. Max 3,550

In/q Detects 23

Non-detects I 15

Station SH-4 Mean 593

Mill 40

11/89-pres. Max 5,220

mlq Detects 28

Non-detects I 3

Station SH-7 Mean 574

Mu 20

n/89-9/94 Max 2>960

irr. Detects 8

Non-detects I 5

StationSH-8 Mean 208

Min 30

3190-6/91 MOx 1,020

m Detects 13

Non-detects I 3

StationSH-9A Mean 94

Mu 10

11189-9B4 Max 1,320

mlq Detects 8

Non-detects I 19

StationSH-9B Mean 48

Mm 10

4/90-9f94 Max 850

In/q Detects 7

Non-detects I 21

Station SH-10 Mean 32
Min 20

n/89-9/94 Max 360

mlq Detects 6

Non-detects I 16

lStotionSH-HA Mean 94

Mill 10

11/89-pres. Max 870

In/q Detects 19

Non-detects I 19

StationSH-llB Mean 86

Min 10

11189-pres. M-ax 780

In/q Detects 19

Non-detects I 18

StationSH-12 Mean 215

Mill 10

11189-9194 Max 2500

In/q Detects 22

I Non-detects I 10

N03+N02-N
(M/L)

194

10

3,550

24

13

32

40

5,220

28

3

577

20

3,000

8

5

208

30

1,020

13

3

107

20

1,320

8

19

48

10

850

7

21

32

20

360

6

16

111

10

870

20

18

91

10

780

20

17

229

10

2,500

23

9

NIL-N I pH

T
in.

74 . .

10 7.4

530 8.3

26 38

+--t++
10

I

5.7

440 6.8

=-l=
120 8.6

910 12.6

12 13

-+--+-
30 11.5

510 12.4

16 16

+=-l-+-
10 6.7

930 9.2

20 27

-+H-
10

I
6.6

280 8.3

19 28

T
9 0

318 --

30 8.6

910 11.2

19 22

+-t+-
10 9.1

360 12.2
30 38

T
4 0

486 .-

60 8

10,OOQ 12

30 37

+---H-
10 7.9

470 9.9

31 32

1 I 0

TDS Cond TsS
(-) (Pn3bOskln) (m*)

165 283 395
123

II
252 13

200 342 2,600

38 38 38

0 I 0 I 0

42 65 5,303

18

II
29 358

76 171 49,500

31 31 31

0 I 0 I 0
983 4,304 827

332

II
395 18

2J42 9,500 3,760

13 13 12

0 I 0 I 0

758 3,287 38

564

I

1,250 4

1,132 5,630 210

16 16 16

0 I 0 I 0

101 182 411

100 127 3

186 263 3,072

27 27 27

0 I 0 I 0

140 233 42

52

II

55.5 1

172 304 300

28 28 27

0 I 0 I 1
146 33 I 24

110 159 1

322 700 105

22 22 22

0 I o I o
240 497 24

0

I
294 2.5

1,086 3,700 194

37 38 34

0 I o I 4

395 406 2388

192

II
302 3

1,900 995 20,680

35 37 37m
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Table G-3. Summary of Ground Water Data from the Sherman Creek Drainage (cent’d)

N03-N N03+N02-N NI-b-N pH TDS Cond TsS
Ststion (I@-’) (I@-.) (Pm) (S.u.) (mgAJ (JnnhOshln) (mm)

Station SH-23 Mesn 67 77 184 .- 201 339 8

Min 10 10 30 7.9 0 295 1

W90-9194 Max 800 800 670 8.7 244 411 50

In/q Detects 15 15 30 32 31 32 23

Non-detects 17 17 2 0 0 0 9

Station MS-Al Mean 212 219 149 -. 81 119 19,603

Mm 10 10 10 6.2 52 60 108

4191-3194 Max 2,160 2,180 780 8 156 268 152,000

dq Detects 13 13 16 19 19 19 19

Non-detects 6 6 3 0 0 0 0

Station MS-AS Mesn 158 183 166 -- 172 257 5,765

Mm 10 10 10 7.6 121 208 23

3191-pres. Msx 870 870 950 8.4 252 305 63,700

rnlq Detects 12 12 14 19 19 19 19

Non-detects 7 7 4 0 0 0 0

Ststion MS-A6 Mean 121 122 63 -- 169 282 3.8

Mm 10 10 10 7.5 133 200 ‘1

l/91-pres. Max 1,560 1,560 200 8.1 190 317 17

ldq Detects 9 9 15 26 26 26 17

Non-detects 17 17 7 0 0 0 9
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Table G-3. Summary of Ground Water Data from the Sherman Creek Drainage (cent’d)

~
(m#L)

11

5.7

52.9

38

0

7

0.1

26

31

0

-Z--

0.6

302

13

0

T

1.1

118

16

0

7

0.5

16

27

0

T

2.05

20

28

0

T

0.2

12

22

0

T

0.1

7.9

38

0

13

0.6

95.6

36

1

5.3

1.7

15

32

0

T
cl(mF&)(E@)

0.09 7.0

0.05 4.7

0.16 9.95

36 38

2 07
Turbid@

SE-3 Mean 217

Mill 4.2

ea. 1,800

Detects 38

Non-detects o

SetLSolids
(In15)

0.69

0.1

7.6

25

12

SAR

(units)

0.30

0.12

0.44

38

0 T
Na

(mB*) (m#L)

0.07 8.1

0.01 2.9

0.17 11

30 38

8 0 t

K Ca

(III@) (m@)

2.1 38

1.5 22.6

5.78 63.3

37 38

1 0

SH-4 Mean 2,122

Min 120
Imes. Max 14,100

Detects 31
Non-detwts o

8.7

0.5

43

30

0

0.27

0.1

0.52

31

0

0.06 2.8

0.01 1

0.15 4.7

26 31

5 0

0.85 6.1

0.2 1.47

5.69 19

31 31

0 0

0.07 2.5

0.04 1.2

0.18 4.9

29 31

2 0

SH-7 Mean 250

Min 8.6

@4 Max 1,400

Detects 13

Non-detects o

SH-8 Mean 24

Min 3.5
?1 Max 125

Detects 16

Non-detects o

4.5 1.4

0.3 0.63

9 4.16

0.10 68

0.02 36

0.65 119

9 13

4 0

14 297
0.5 2.63

68 939

13 13

0 0

0.79 12
0.08 8.8

3 19
13 13
0 0

NA

<0.1

12

0.56

0.345

0.75

16

0

0.05 36

0.01 21.5

0.085 43

14 16

2 0

6.9 282

5.6 25

9 470

16 16

0 0

0.39 7.3

0.21 5.5

0.64 10

16 16

0 0

0.08 6.9

0.03 3.8

0.4 18

26 27

1 0

0.14 7.8

0.02 5.1

1.46 11.95

26 28

2 0

2

13

SH-9A Mean 179

Mm 1

W4 Max 900

Detects 27

0.08

0.1

0.6

10

0.48

0.2

2.44

27

0.07 9.1

0.01 4

0.26 42

25 27

1.7 21
0.4 2.4

8.4 33

26 27

2 0 1 0

0.09 10 1.3 26

0.01 2.5 0.2 6

0.2 13 2.5 36

27 28 28 28

1 0 0 0

0.08 20 2.1 24

0.01 16 0.5 7.11

0.18 24 3.7 94

19 22 22 22

3 0 0 0

0.41 73 2.8 15

0.04 58 0.3 1.1

0.56 85 20 389

36 38 38 38

2 0 0 0

0.52 79 13 24

0.05 58 1.6 2.2

Non-detects I o I 17 I o

SH-9B Mean 30 NA 0.45

Min 0.5 <0.1 0.23

94 Max 310 <1 0.58

Detects 28 4 28

Non-detects o 23 0

SH-10 Mean 13 0.15 1.1
Min 1 0.2 0.63

V94 W 40 1.7 1.73
Deteets 22 5 22
Non-detects o 16 0

SH-llA Mean 14 0.06 7.9

Mill o 0.2 1.17

m-es. Max 100 0.7 13.1

Detects 37 4 38

Non-detects o 33 0

SH-llB Mean 3,864 0.60 4.8

Min 2 0.1 1.15

ms. Max 37,500 19 8.7

Detects 37 8 37

Non-detects o 28 0

SH-12 Mean 17 NA 2.4

Min 0.4 <0.1 1.57
)/94 Max 145 0.3 4.6

Detects 32 2 32

Non-detects o 29 0

0.24 7.0

0.16 4.7

0.89 9.2

22 22

0 0

2.6 10

0.61 7.3

5 13

38 38

0 0

2.8 10

1.09 6.7

5.17 23

37 37

0 0

0.90 6.8

0.62 4

1.75 9.6

32 32

0 0

0.86

34

3

94.5

37

0

59

37

0 k
199

37

0

16

2.1

24

32

0

0.41

0.31

0.55

31

1

42

31

66

32

0

1.5

0.7

3.1

32

0

G-20



Table G-3. Summary of Ground Water Data from the Sherman Creek Drainage (cent’d)

Station

StationSH-23 Mean

Mm

2190-9194 Max

nilq Detects

Non-detects

StationMS-Al Mean

Min

4191-3194 Max

In/q Detects

Non-detects

StationMS-AS Mean

Mm

3/91-pres. Max

In/q Detects

Non-detects

StationMS-A6 Mean

Mm

l/91-pres. Max

lnlq Detects

Non-detects

hwbidity Sett. Solids
(Nm (-)

3.5 NA
o <0.1

24 0.4
31 2
0 29

13,688 44

270 1

138,000 510
19 19

0 0

2,812 1.2
7.5 0.1

22,000 12
19 8
0 11

-L
4.1 NA

1.3 <0.1

9.5 .0.1

26 1

0 25

&i-
3.0

2.38

4.32

32

0’

0.31

0.23

0.54

19

0

1.1

0.448

1.27

19

0

0.16
0.13

0.2

26
0

B Na
(mF&) (mg/L)-

0.22 50

0.03 44

0.32 54

30 32

2 0

0.06 4.7

0.01 3

0.14 6.9

18 19

1 0

0.11 24

0.02 21

0.55 26

17 19

1 0

0.07 4.5

0.01 3.5

0.16 5.3

21 26

5 0

7-
!!wJ
2.3

1.7

3.3

32

0

lGZ-

0.3

2.3

18

1

z

1

8.56

19

0

0.44

0.2

0.9

20

6

Ca Mg
mg/L) (m@

12 6.4

5.61 2.88

20 9.8

32 32

0 0

14 3.4

1.7 1.5

39 10

19 18

0 1

28 12

0.93 0.63

142 59.3

19 19

0 0

49 5.4

6.45 0.6

64.2 31

26 26

0 0

&
0.29

0.21

0.56

31

1

0.05

0.02

0.11

19

o

0.13

0.1

0.18

17

2

0.05

0.02

0.07

20

6

C1

!!%!Ii
5.2

2.8

14

31

1

3.7

1.7

5.3

19

0

7

2.2

11

19

0

T

2.1

8.3

26

0 I
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Table G-3. Summary of Ground Water Data from the Sherman Creek Drainage (cent’d)

SE-3 Mean

Mill

es. Max

Detects

Non-detects

SH-4 Mean

Min

res. Max

Detects

Non-detects

SH-7 Mean

Mill

194 Max

Detects

Non-detects

SH-8 Mean

Mill

)1 Max

Detects

Non-detects

SH-9A Mean

Min
194 Max

Detects

Non-detects

SH-9B Mean
Min

M Max
Detects

Non-detects

SH-10 Mean
Min

ml Max

Detects

Non-detects

SH-llA Mean
Mill

Im. Max
Detecfs

Non-detects

SH-llB Mean

Min

Izes. Max

Detects

Non-detects

SH-12 Mean

Min

W4 Max

Detects

Non-detects

w
6.9

3.9

18

38

0

9.2

4.1

20

31

0

17

0.6

49

13

0

15

3.2

66

16

0

0.11
0.5
24

25
2

20

0.7

30

28

mi-
0

0.017

6

0

NA

0
0.001

1

1

382

0

897

12

0

-iiii-

0

423

15

0

NA

0

0.269

2

0

NA

0

0.017

2

+-t+-
27 0

41 82

22 18

+--l--+
24

35

37

1

45

22

98

37

0

28

20

44

32

0

0

375

12

0

T

0

170

6

0

F

0

0.135

2

0

t

1.1 167

0 65

1.9 290

6 38

+--t-++
o

0.002

2

7

51

31

4.68 0

167 290

13 2

+-H-
0 0
80 816

15 1

+-t+-
0 88

10 148

2 27

+1-+-
0 15

0.72 116

2 28

+1+-
0 0

33 77

20 6

-+-t+-
0 0

80 169

36 32

+
0

39

28

85

670

35

7
2 1

9.7 133

0 4

44 148

11 32

0 I 0

Tot Mk
Ing/Las caco3)

140

117

234

38

0

13

6

42

31

0

1,222

150

2.841

13

0

857

605

1,298

16
0

84

73

121

27

0

88

12

96

28

0

75

34

298

22

0

165

120

1,198

38

0

209

125

560

37

0

115

77

121

32
0

T
Acidity Hardness

(m@ as (mg/L as
caco3 caco3

NA 143

<I 107

<lo 303

0 38

+-i--+-
<1 10

27.6 122

2 31

-+=-t+-
<1 69

<2 2>518

0 13

13 0

NA 794

<I 545

<1 1,292

0 16

t

16 0

NA 74

<1 46

<2 106

0 27

+--H-
<1 23

4 111

0 28

=-H-
<1 34

C2 283

0 22

+-t+-
<1 6

<10 998

0 38

38 0

NA 114

<I 8

<10 940

0 37

+-i-++

-i-l_L
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Table G-3. Summary of Ground Water Data from the Sherman Creek Drainage (cent’d)

Station

station SH-23 Mean

Min

2190-9194 Max

rnlq Detects

Non-detects

StationMS-Al Mean

Mitr

4/91-3/94 Max

In/q Detects

S04
J?liz!J

53

25

78

31

1

9.8

3.6

49

19

Non-detects O

Station MS-A5 Mean I 42

Mm

3191-pres. Max

In/q Detects

37

50

19

Non-detects O

Station MS-A6 Mean I 13

Cos(:% (WmJ

+

NA 2.5

0 0

0.054 10

2 13

0 1

NA NA

o 0

0 0

0 0

*
o 0

0.043 9.89

3 3

-1--
0 0

0.01 0.57

0 0

0.014 I 0.83

6 6

Jd-4!-

EIC03 Tot Afk Acidity Hardness !
mgtLasHC03) (mg/L 53CaCOJ (mg/L asCaC03) (m& as caco3)

128 107 ISA 56

115 97 <1 26

141 117 <2 81

31 31 0 32

0 0 32 0

57 47 NA 48

23 19 <I 21

144 118 <1 122

19 19 0 19

0 I o I 19 I o

181 148 NA 123

98

II
80 <1 74

960 790 <10 598

19 19 0 19

0 I o I 19 I o

161 132 NA 143

o I o I 26 I o

Notes: Dates give period of sample collection ssrnpfing frequency given below, m = mondd~ q = qrrarterly; in. = irregular.
● Mtirrm and maximum detected values are shown for sets with sufficient data for robust statistical analysis.
● Italics indicateoverallminimumandmaximumvalues(corrsidefingnon-detects)forsetswithinsufficientdataforrobuststatisticalanalysis.
● NA - “No Data Available for Analysis” indicates no analyses were conducted for constituent
● Source Montgomery Warson, 1996L
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Table G-4. Summary of Ground Water Data from the Terrace Area Drainage Basin

Parameter* MDL unit Meanz Std. Dev.2 Me&an2 Low High n>MDL3

Al-dissolved 0.5 mg/L <0.5 . . .- -- -- 0

Al-total 0.5-1.0 mglL 29 50 1.6 <0.5 160 11

As-dissolved 0.0005 mgL 0.005 0.003 0.006 <0.0005 0.013 16

As-total 0.0005-0.001 m@L 0.025 0.027 0.013 0.0015 0.091 17

Ba-dissolved 0.5 mg/L <0.5 -- <0.5 <0.5 0.75 1
Ba-total 0.5 mglL 0.39 0.27 <0.5 <0.5 1.1 4
Cd-dissolved 0.0002 mglL <0.0002 -- <0.0002 <0.0002 8.2 1 I
Cd-total 0.0002 mg/L 0.0007 0.0011 0.0003 <0.0002 0.0038 9

Cr-dksolved 0.02 <0.02 _- -- -- -- 0

Cr-total 0.02 mg/L 0.01 0.10 <0.02 <0.02 0.29 6

Cu-dissolved 0.002 mg/L 0.003 0.007 <0.002 <0.002 0.028 3

al-total 0.002-0.008 mg/L 0.1360 0.2700 0.0220 <0.002 1.1 13

Fe-dissolved 0.05-1.0 mg/L 1.2 1.5 0.28 <0.05 5.2 14

Fe-total 0.05 mg/L 39.7 75.2 3.7 0.26 240 17

Pb-dissolved 0.002 mgL <0.002 -- <0.002 <0.002 0.0035 1

1Pb-totrd 0.002 mg/L 0.032 0.048 0.005 <0.002 0.13 13

Mg-total 1-2 mg/L 8.82 6.31 7.00 1.99 27.6 17

Mn-dissolved 0.015 mg/L 0.48 0.38 0.46 0.023 1.6 17

Mn-total 0.015 mg/L 1.4 1.7 0.78 0.045 6.2 17 I
Hg-dissolved 0.2 I.@ <0.2 -. -- -- 0

Hg-total 0.2 0.18 0.15 <0.2 4.2 0.5 4

~Me-dissolved 0.5 mgL <0.5 -- -- -- -. 0 II

Me-total 0.5 mg/L <0.5 -- -- -- -- 0
I

Ni-dissolved 0.01 mg/L <0.01 — -- -- -- 0

Ni-total 0.01 mgiL 0.06 0.09 <0.01 <0.01 0.29 6

Se-dissolved 0.005 mg/L <0.005 -. -- -- -. 0

Se-total 0.005 mg/L <0.005 -- -- -- -- 0

Ag-dissolved 0.0005 mg/L <0.0005 -- .- -- -- 0

Ag-total 0.0005 mg/L 0.0007 0.0010 <0.0005 <0.0005 0.0042 5

Zn-dissolved 0.01 mg/L 0.028 0.032 0.018 <0.01 0.14 14

Zn-total 0.01 mg/L 0.19 0.24 0.070 0.011 0.81 17

1. DissoIvedandtotalmetalconcentrations;dissoIvedMg notreported.

2.Me- standarddeviationandmediancomputedusingvalues of one-half method detection limit (MDL) for nondetects.

3. Number of analysesgreaterthanthe MDL, total analyses= 17.

Source: SRK, 1996e
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Table G-4. Summary of Ground Water Data from the Terrace Area Drainage Basin
(continued)

Parameter MDL unit Meanl Std. Dev.l Medianl Low High n>MDL2

Boron 0.05 m@ 0.12 0.08 0.11 <0.05 0.3 14

Calcium 1-20 m~ 54.3 35.3 48.0 17.6 174 17

Potassium 1 mg5 4.35 4.69 3.57 <1 21.4 15

ISodium 1.0-5.0 m@ 26.0 13.7 23.1 10.1 62.5 17

Cation Sum 0.001 meqfL 4.74 2.45 4.28 2.13 13.5 17

Chloride 1-1o mglL 23.7 13.0 20.8 8.52 50.9 17

Fluoride 0.1 mg/L 0.07 0.05 <0.1 <0.1 0.22 3

Carbonate 0.001 mg/L 0.734 0.808 0.409 0.001 2.52 17

Bicarbonate-talc. 0.001 mfjf-, 189 130 183 24.2 598 17

Nitrite-N 0.1-0.2 mg/L <0.2 -- -- -- -- 0

Nitrate-N 0.1-0.2 mg/L 0.136 -- <0.1 <0.1 0.704 2

NoZ+No* 0.2 mg/L 0.168 -- <0.2 <0.2 0.704 2

Hydroxide 0.001 mfjL 0.009 0.010 0.003 <0.001 0.027 14

Orthophosphate 0.05 mg/L 1.1 2.0 <0.05 <0.05 6.4 8

lSuMate 2-20 mgjL 9.2 12.7 4.59 <2 51.4 11

Anion Sum 0.001 meq/L 4.0 2.3 3.7 1.4 11.5 17

Anion/Cation 0.001 percent 10.5 11.2 7.05 1.68 46.2 17

pi-I-lab 0.001 units . . -- 7.3 5.8 8.2 17

Acidity 10 mglL 14.3 -- <10 <10 90 2

Alkalinity 2 mgiL 155 106 150 19.8 490 17

Conductivity 4 urnhos/com 370 131 375 145 625 17

Hardness-talc.3 1 mg5 172 107 149 66 548 17

Hardness-titr? 10 mg/L 146 82 140 30 390 17

SAR 0.0001 units 0.995 0.800 0.830 0.319 3.81 17

Settleable Solids 01 mg/L 2 3 1 <0.1 9 11

TDs 20 mgiL 229 79 220 120 430 17

TSS 4 mg/L 1799 4188 110 7 17000 17

‘fhrbidity 0.05 780 1418 70 4.4 4800 17

1. Mean, staodarddeviation, and median computed using vahresof one-half MDL for non-detects.

2. Number of analyses greaterthanthe MDL, toti analyses= 17.

3. Hardness in CaC03 equivalent.

Source: SRL 1996e.
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Appendix H: Migratory Birds: Birds of Conservation Concern and Priority 
Species 

Executive Order 13186 (Responsibilities of Federal Agencies to Protect Migratory Birds) 
provides for the conservation of migratory birds and their habitats and requires the evaluation of 
the effects of federal actions on migratory birds, with an emphasis on species of concern. Federal 
agencies are required to support the conservation and intent of the migratory bird conventions by 
integrating bird conservation principles, measures, and practices into agency activities and by 
avoiding or minimizing, to the extent practicable, adverse impacts on migratory bird resources 
when conducting agency actions. 

Neotropical migratory birds are far-ranging species that require a diversity of habitat for foraging, 
breeding, and wintering. Patterns of population declines are generally detected at larger 
observational scales than those traditionally used to manage lands. Therefore, the effects on bird 
populations cannot be addressed solely at the project level. An individual project area is generally 
too small or restrictive to effectively detect population changes or to significantly affect habitats 
for migratory species and regional biological diversity. It is possible to implement positive 
conservation actions at the project level; however, the actions will be relatively minor over the 
entire range of the species. By assessing habitat at a larger geographic scale, effects on overall 
biodiversity can be better incorporated into the planning process (Finch and Stangel, 1992). 

Over 100 species of birds migrate from the lower 48 states and Central and South America to 
nesting, breeding, and rearing grounds in Alaska. Most of the birds fly to the interior or northern 
Alaska and only pass through Southeast Alaska on their way to the breeding grounds. Seventeen 
“Important Bird Areas” have been identified in Alaska, including Glacier Bay National Park and 
Misty Fjords National Monument in Southeast Alaska. Berners Bay supports large concentrations 
of birds, particularly in spring during the eulachon run; however, there are no designated 
Important Bird Areas within the project area. Species that breed and nest in Southeast Alaska are 
likely to use habitats in the Kensington/Berners Bay area, as identified in Table H-1. 

The term “Birds of Conservation Concern” is a U.S. Fish and Wildlife Service designation 
(USFWS, 2002). Such birds are called “Priority Species” in the Landbird Conservation Plan for 
Alaska Biogeographic Regions (Boreal Partners in Flight Working Group, 1999). Executive 
Order 13186 directs federal agencies to take conservation actions for birds and consider effects in 
the National Environmental Policy Act (NEPA) process. The list of species was derived from the 
Bird Conservation Region (BCR 5—North Pacific Rainforest) and the Landbird Conservation 
Plan for Alaska Biogeographic Regions. 

Four alternatives have been considered in the Kensington Gold Project Final Supplemental 
Environmental Impact Statement, each of which could have some effect on migratory birds. The 
following discussion presents an assessment of the potential direct, indirect, and cumulative 
impacts on these birds. 

Direct and Indirect Effects 

There will be some direct effects on nesting birds under all the alternatives. Migratory bird 
habitats will also be affected to some degree regardless of the alternative selected. Alternative C  
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Table H-1 Birds of Conservation Concern and Priority Species Likely to Occur (or Known to Occur) Within the Vicinity of the Kensington Mine Project Area 
 Habitats3 

Common Name Scientific Name Occurrence1 Abundance2  Shrub Thickets 

Hemlock/Sitka 
Spruce/Cedar 
forest Muskeg 

Mixed 
Deciduous/ 
spruce 
woodlands Marsh 

Lacustrine 
waters 

Fluviatile 
waters 

Cliffs 
bluffs and 
screes 

Moraines 
alluvia and 
barrier 
islands 

Beaches 
and tidal 
flats 

Rocky 
Shores 
and reefs

Inshore 
waters 

Offshore 
waters 

blue grouse Dendragapus obscurus B, W common x xx*  xx*          
western screech-owl Otus kennicottii B, W uncommon  xx#            
black swift Cypseloides niger B  rare        x+      
Vaux's swift Chaetura vauxi M, B* uncommon  x#            
rufous hummingbird Selasphorus rufus M, B common x xx*  x          
red-breasted sapsucker Sphyrapicus ruber B abundant  xx* x x          
olive-sided flycatcher Contopus cooperi B uncommon x x  xx*          
western wood-pewee Contopus sordidulus B uncommon x x  xx*          
Hammond's flycatcher Empidonax hammondii B uncommon  x  x+          
Pacific-slope flycatcher Empidonax difficilis B common  xx*  xx*          
Steller's jay Cyanocitta stelleri B, W abundant x xx*  x      x    
northwestern crow Corvus caurinus B, W abundant  xx*  x x   x xx xx xx x  
chestnut-backed chickadee Poecile rufescens B, W abundant x xx*            
American dipper Cinclus mexicanus B fairly common      x xx xx* x     
golden-crowned kinglet Regulus satrapa B, W common x xx#  xx+          
varied thrush Ixoreus naevius M, B, W abundant xx* xx* x xx* x   x x x x   
Townsend's warbler Dendroica townsendi B common x xx*  xx*          
blackpoll warbler Dendroica striata M rare2 x xx+            
MacGillivray's warbler Oporornis tolmiei B uncommon xx* x  x          
golden-crowned sparrow Zonotrichia atricapilla M, B fairly common xx# x x x x         
northern shrike Lanius excubitor W uncommon xx x  xx xx         
gray-cheeked thrush Catharus minimus B rare x x  xx*          
yellow-billed loon Gavia adamsii W  uncommon            x x 
black-footed albatross Phoebastria nigripes B, M common            x xx 
northern goshawk  Accipiter gentilis laingi B, W uncommon x xx*  xx* x     x    
peregrine falcon Falco peregrinus pealei B, W, M uncommon     x   xx* x  x x  
black oystercatcher Haematopus bachmani B, W uncommon        xx* x x xx*   
whimbrel Numenius phaeopus M rare     x    x xx x   
long-billed curlew Numenius americanus  accidental              
marbled godwit Limosa fedoa beringiae M rare          x    
black turnstone Arenaria melanocephala W, M fairly common         x x xx   
surfbird Aphriza virgata W, M uncommon          x xx   
red knot Calidris canutus M rare          xx x   
rock sandpiper Calidris ptilocnemis W uncommon          x xx   
short-billed dowitcher Limnodromus griseus B, M locally common     xx*    x xx x   
Caspian tern Sterna caspia  casual            x  
Arctic tern Sterna paradisaea B fairly common   x  xx* x x xx* xx* xx xx xx xx 
Aleutian tern Sterna aleutica B rare     xx+    x x  xx x 
marbled murrelet Brachyramphus marmoratus B, W common  xx*          xx xx 
Kittlitz's murrelet Brachyramphus brevirostris B, W common        x# x*   xx xx 
1/ B = breeding W = winter M = migration * = no record, but thought to breed. 
2/ 1 = migration only. 
3/ Primary pref. = xx; secondary pref. = x; minor habitat pref's not indicated; * = breeding, # = probable breeding, + = possible breeding 
Abundance and habitats adapted from Isleib and Kessel, 1973. 
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would remove the most productive old-growth (149 acres), followed by Alternative D (142 
acres), Alternative B (141 acres), and Alternative A (135 acres). Total acres of wildlife habitat 
disturbed ranges from 192 acres under Alternative B to 267 acres under Alternative A. Table H-2 
provides a brief description of the potential project-related impacts on each of the habitats. 

Table H-2. Habitats Occurring Within Southeast Alaska and Potential Project-related Impacts 
Habitat Habitat Impacts  Disturbance Effects  
Tundra None  N/A 
Shrub thickets Removal of habitat Potential nest destruction and 

abandonment during construction 
activities. Loss of nesting habitat until 
reclamation success. 

Hemlock/Sitka spruce/cedar forest Removal of habitat Potential nest destruction and 
abandonment during construction 
activities. Loss of nesting habitat until 
forests regenerate. Potential loss of 
effectiveness of interior habitat. 

Muskeg Removal of habitat Potential nest destruction and 
abandonment during construction 
activities. Loss of nesting habitat until 
reclamation success. 

Mixed deciduous/spruce woodlands None present N/A 
Marsh None present N/A 
Lacustrine waters Loss of all/most biological activity in 

Lower Slate Lake during operations 
Potential displacement from nesting and 
feeding habitat during operation of the 
TSF. 

Fluviatile waters Limited because of 100-yard buffer 
along riparian corridors 

Potential displacement from nesting and 
feeding habitat in immediate vicinity of 
the two stream crossings.  

Cliffs, bluffs, and screes None N/A 
Moraines, alluvia, and barrier islands None present N/A 
Beaches and tidal flats Project-related noises may reach tidal 

flats in Slate Creek Cove and the head 
of Berners Bay 

Potential displacement from feeding 
areas in response to crew shuttle 
operation and material transfer 
operations at Slate Creek Cove, 
particularly during the eulachon and 
herring runs in the spring and salmon 
runs in summer.  

Rocky shores and reefs Marine terminals at Cascade Point and 
Slate Creek Cove would affect a small 
amount (4.5 acres) of rocky shore 
habitat 

Potential nest destruction and 
abandonment during construction 
activities. Potential displacement from 
feeding from crew shuttle operation and 
material transfer activities at Slate Creek 
Cove, particularly during the eulachon 
and herring runs in the spring and 
salmon runs in summer. 

Inshore waters None Displacement from feeding areas in 
response to crew shuttle and barge 
operations, particularly during the 
eulachon and herring runs in the spring 
and salmon runs in summer.  

Offshore waters None N/A 
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The primary effect on birds would be nest destruction or abandonment if the activities occur in 
suitable nesting habitat during the breeding/nesting period. The magnitude of the effects will vary 
depending on the alternative selected and the season in which disturbance would occur. Nesting 
in Southeast Alaska generally begins in May. By September the young birds have fledged, and 
they would not be directly affected by any of the proposed activities (Gwen Baluss, Tongass 
National Forest, Juneau Ranger District, personal communication). 

Indirect effects would be associated with fragmentation and patch size reduction of suitable 
habitat. For species such as northern goshawk, marbled murrelet, and Townsend’s warbler, 
habitat removal would affect forest fragmentation by potentially reducing the effectiveness of 
interior habitat and increasing the potential for nest-site predation from avian predators that are 
associated with forest edges and fragmented landscapes. Other species might be more associated 
with forest edge, riparian, or more open habitats, and therefore effects from habitat removal 
would likely be negligible. 

Cumulative Effects 

The Kensington Gold Project, when combined with other projects occurring in the Berners Bay 
area, would produce additional impacts on some wildlife populations. However, the distribution 
of the disturbances would not likely result in significant impacts on any species or population. 

As discussed in Section 4.21.11 (Wetlands), approximately 200 acres of wetlands would be 
affected in the Berners Bay watershed if all projects were to be implemented with the maximum 
effects on wetlands. Impacts on wetlands would affect migratory bird species that nest or forage 
in wetland habitats. Because these impacts would be distributed across a number of wetland types 
regionally, they would not result in significant loss in diversity or function (e.g., wildlife habitat) 
in the Berners Bay watershed. 

Additional impacts associated with the projects described above would be related to road 
construction, which has the potential to affect migratory bird species through habitat 
fragmentation (especially old growth-dependent species or forest interior species) and access-
related disturbance. 
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1. INTRODUCTION 

This Biological Assessment/Biological Evaluation (BA/BE) has been prepared to 
address potential impacts of proposed changes identified in the latest plan of operation 
for the Kensington Gold Project in Juneau, Alaska, on threatened, endangered, and 
Forest Service sensitive listed species, and is further prepared in association with the 
2004 Supplemental Environmental Impact Statement (SEIS) studying the impact of 
these changes on the general environment.   

The National Forest Management Act of 1976, 16 United States Code (USC) 1604, 
requires the USDA Forest Service (Forest Service) to “provide for the diversity of plant 
and animal communities based on the suitability and capability of the land area in order 
to meet overall multiple-use objectives….”  The Act also directs the Forest Service to 
manage habitats in order to maintain viable populations of existing native and desired 
non-native vertebrate species in a planning area (36 Code of Federal Regulations [CFR] 
219.19). 

The objectives of a BA/BE are :  1) to ensure that Forest Service actions do not 
contribute to the loss of viability of any native or desired non-native plant or contribute 
to animal species or trends toward federal listing of any species, 2) to ensure that actions 
of federal agencies do not jeopardize or adversely modify critical habitat of federally 
listed species, and 3) to provide a process and standard by which to ensure that 
threatened, endangered, and Forest Service sensitive listed species receive full 
consideration in the decision making process. 

Forest Service policies implementing the National Environmental Policy Act (NEPA) 
outline direction for the Forest Service to review all Forest Service planned, funded, 
executed, or permitted programs and activities for possible effects on endangered, 
threatened, and sensitive species.  The biological evaluation process is the means of 
conducting the review and documenting the findings (FSM 2672.4).   

The effects analysis for threatened and endangered (T&E) species (the biological 
assessment portion of the BA/BE) is required to address the direct and indirect effects of 
the action on T&E species and their critical habitat (50 CFR 402.02).  This 
documentation complies with Section 7 of the Endangered Species Act (ESA), which 
requires all federal agencies, in consultation with the U.S. Fish and Wildlife Service 
(USFWS) and National Marine Fisheries Service (NMFS), to ensure that their actions 
are not likely to jeopardize the continued existence of T&E species or adversely modify 
their habitat.   

An additional analysis of potential direct, indirect, and cumulative effects is required for 
Forest Service designated sensitive species and their habitats (FSM 2672.42; the 
biological evaluation portion of the BA/BE).  Species that have been designated by the 
Forest Service as Sensitive are listed in the 1997 Tongass Land and Resource 
Management Plan (TLRMP). 
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The proposed change most relevant to the listed species of concern is the construction 
and operation of two crew shuttle marine terminals, associated crew shuttle operation, 
and barge traffic proposed under Alternatives B, C, and D in the 2004 SEIS.  Crew 
shuttle and barge traffic between marine terminal locations at Slate Creek Cove on the 
west side of Berners Bay, and either Cascade Point (Alternatives B and D) or Echo Cove 
(Alternative C) on the east side of the bay could result in potential increased impacts to, 
primarily, marine mammals.  Issues such as the potential for oil spills, noise disturbance, 
vessel/marine mammal collisions, effects on spawning herring, and measures to mitigate 
these impacts, are addressed in this BA/BE. 
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2. PROJECT HISTORY, DESCRIPTION, AND LOCATION 

2.1 PROJECT AREA 
The Kensington Gold Project involves a permitted underground gold mine located 
approximately 45 miles northwest of Juneau, Alaska (Figure 2-1).  Figure 2-2 illustrates 
the specific location of the project area, including Comet Beach and Berners Bay.  Coeur 
Alaska, Inc. (Coeur), the mine operator, currently maintains a wastewater treatment 
plant, including settling ponds, located near the 850-foot portal near the historic 
Kensington Mine site.  The settling ponds treat mine drainage and are permitted to 
discharge to Sherman Creek under a National Pollutant Discharge Elimination System 
(NPDES) permit.  A waste rock pile resulting from exploration activities is located in the 
same vicinity.  A small personnel camp at Comet Beach houses workers conducting 
maintenance activities at the site.  The camp currently uses a septic system, but also 
maintains a small sewage treatment plant with a permit to discharge to Lynn Canal.   

2.2 PROJECT CHANGES AND RESULTING PUBLICATIONS 
The mine received all permits required to begin construction and operations following 
publication of the 1997 Kensington Gold Project Final Supplemental Environmental 
Impact Statement (Forest Service 1997a) and issuance of the Record of Decision (ROD).  
However, Coeur has not yet constructed the mine.  Improved efficiency and the potential 
to reduce the extent of disturbance of the approved project were factors that motivated 
Coeur to submit a revised Plan of Operations to the Tongass National Forest.  This 
revised Plan of Operations forms the basis for a new (2004) SEIS.  This BA/BE is being 
prepared in association with the 2004 SEIS as required under NEPA. 

The 2004 SEIS represents the third iteration of the Kensington Gold Project to undergo a 
review under NEPA.  The first EIS, Kensington Gold Project Final Environmental 
Impact Statement, was completed in 1992 (1992 FEIS) (Forest Service 1992).  The 
Kensington Venture, a joint venture between Coeur and Echo Bay Exploration Inc., 
initially proposed to develop the Kensington Gold Project.  Their proposal, submitted to 
the Forest Service in 1990, described mining the Kensington deposits by using 
underground recovery techniques, processing the ore on-site using flotation and 
cyanidation circuits, and disposing of the tailings in a tailings impoundment built in the 
Sherman Creek drainage.  The impoundment would have been sized to accommodate 30 
million tons of tailings.  The proposal included discharging wastewater to Lynn Canal 
following treatment and shuttling employees to the mine site using helicopters.  The 
operation would have used liquefied petroleum gas (LPG) to fuel on-site generators.  
Supply deliveries and gold shipments off the site would have been accomplished from a 
marine terminal developed at Comet Beach in Lynn Canal.  However, the Kensington 
Venture did not obtain all of the permits necessary to build the mine and, in 1995, Coeur 
became the sole stakeholder in the property.  
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Figure 2-1. General Project Area (approximately 45 miles northwest of Juneau) 
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Figure 2-2. Specific location of the project area, including Comet Beach, Echo Cove, 
Slate Creek Cove, and Berners Bay 

 

 2-3 



Kensington Gold Project BA/BE November 2004 

Coeur then submitted a revised plan of operations to the Forest Service in September 
1995 (Coeur 1995).  The 1995 Plan of Operations included the same mining and tailings 
disposal scenario but proposed enhanced treatment of the tailings wastewater and 
discharge to Sherman Creek instead of Lynn Canal.  The proposal also included 
backfilling the cyanidation tailings and changing the fuel source from LPG to diesel.  In 
June 1996, Coeur revised the Amended Plan of Operations it had submitted in 1995 in 
response to issues raised during scoping and at meetings with state and federal agencies.  
The revised plan was analyzed in the Kensington Gold Project Final Supplemental 
Environmental Impact Statement (1997 SEIS) and approved in a ROD signed in August 
1997 (Forest Service 1997a), in which Alternative D was chosen.  Although Coeur has 
not yet constructed the mine, Alternative D, the currently permitted project, consists of 
site access from Comet Beach, helicopter transport of employees, wastewater discharge 
to Sherman Creek, and construction of a dry tailings facility (DTF) for tailings disposal.   

The Forest Service completed an EIS for the Cascade Point Access Road and issued a 
ROD in March 1998 (USDA Forest Service 1998a).  The EIS and the ROD addressed 
access to Goldbelt’s property across Forest Service lands but did not include an impact 
analysis for construction of a dock.  Following Goldbelt’s submittal of a Clean Water 
Act (CWA) Section 404 permit application for the facility in 1999, the U.S. Army Corps 
of Engineers (USACE) evaluated the potential effects of a dock at the site.  The USACE 
denied the permit at the time, citing a lack of demonstrable need for the facility, as well 
as a number of environmental concerns. 

To improve efficiency and reduce the extent of environmental disturbance from the 
approved project, Coeur submitted another Amended Plan of Operations for the 
Kensington Gold Project in November 2001 (Coeur 2001) to the Forest Service.  The 
2001 Amended Plan proposed a number of changes to the approved plan, such as the 
location of the milling facilities, tailings disposal, and site access, and a different means 
of employee transportation.  The operation would also mine a smaller portion of the ore 
body than that proposed under previous iterations.  The 2001 Amended Plan also 
proposed to use a dock to be constructed at Cascade Point on property owned by 
Goldbelt Incorporated (Goldbelt), an Alaska Native corporation. 

The Forest Service directed the preparation of the 2004 SEIS by a third-party contractor, 
Tetra Tech, Inc., with cooperating agency support from the U.S. Environmental 
Protection Agency (EPA), USACE, and the Alaska Department of Natural Resources 
(ADNR) (under Title 40, CFR Section 1501.6).  The SEIS objective was to evaluate the 
operator’s proposed changes to the approved Plan of Operations for the mine, including 
construction of a dock facility at Cascade Point.  The SEIS was intended to supplement 
the 1997 SEIS and 1992 FEIS.  Information from the previous documents was 
incorporated into the latest document to the extent practicable in order to minimize 
cross-referencing to previous analyses.   
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2.3 OBJECTIVES OF THIS BA/BE 
According to requirements defined under Chapter V, Council on Environmental Quality 
(40 CFR Part 1500), this BA/BE analyzes and discloses the direct, indirect, and 
cumulative impacts associated with the proposed changes to the approved Plan of 
Operations. 

Alternatives B, C, and D in the 2004 SEIS propose the construction of two crew shuttle 
dock facilities to transport mine personnel across Berners Bay, either from a dock 
facility at Cascade Point or Echo Cove on the east side of Berners Bay to Slate Creek 
Cove on the west side of Berners Bay.  Alternatives A and A1 do not propose the 
construction of dock facilities within Berners Bay.  This BA/BE deals primarily with the 
potential effects of dock construction and operations, including increased human 
activity, to marine mammals that use Berners Bay for foraging and resting.  Additional 
detail on the alternatives analyzed in this document can be found in the 2004 SEIS.
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3. THREATENED, ENDANGERED, AND PROPOSED 
LISTED SPECIES 

In compliance with the Tongass Land and Resource Management Plan (TLRMP) (Forest 
Service 1997b, and c) and ESA, species that are listed as threatened or endangered by 
USFWS and NMFS have been identified for the Tongass National Forest (Table 3-1). 

Five wildlife species and one plant species, under the jurisdiction of USFWS, are found 
(or were once found) in Alaska and include the Kittlitz’s murrelet (Brachyramphus 
brevirostris), short-tailed albatross (Phoebastria albatrus), Eskimo curlew (Numenius 
borealis), spectacled eider (Somateria fischeri), Alaska breeding population of Steller’s 
eider (Polysticta stelleri), and Aleutian shield fern (Polystichum aleuticum).  Except for 
the Kittlitz’s murrelet, which is a candidate for listing under ESA, none of these species 
is found in southeast Alaska (Ed Grossman, USFWS, July 14, 2004, ref. #04-06V), and 
will not be discussed further in this BA/BE.  Additionally, a number of marine T&E 
species fall under the jurisdiction of NMFS.  These species are at least occasionally, or 
historically have been, found in southeast Alaska.  They include the leatherback sea 
turtle (Dermochelys coriacea), Steller sea lion (Eumetopias jubatus), fin whale 
(Balaenoptera physalus), northern right whale (Eubalaena japonica), blue whale (B. 
musculus), and humpback whale (Megaptera novaeangliae).  Furthermore, six chinook 
salmon (Onchorynchus tshawytscha), four steelhead trout (O. mykiss), and one sockeye 
salmon (O. nerka) are known to inhabit the marine waters of southeast Alaska 
seasonally, and are currently listed under ESA (Table 3-1).  However, of all these 
species, only the Steller sea lion and humpback whale are known to occur near Berners 
Bay, while listed salmon and steelhead trout species may occur there.  These are the only 
T&E listed species addressed further in this assessment. 

3.1 AFFECTED ENVIRONMENT 
The majority of the mine expansion proposed under the latest plan of operation would 
occur underground and disturb less forestland than the original proposals described in 
the earlier plans of operation.  Under the proposed action alternative in the 2004 SEIS, 
construction of two dock facilities and crew shuttle service for mine personnel and barge 
traffic for materials would occur.  Potential impacts from dock construction and crew 
shuttle operation on marine mammals are a primary concern and are addressed in this 
BA/BE.  Additional information addressing concerns for other marine fish and wildlife 
species, including eulachon, marine birds, and other marine mammals is provided in the 
2004 SEIS.  
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Table 3-1. Threatened and Endangered Species Listed as occurring on the Tongass 
National Forest from FWS and NMFS 

Common Name Scientific Name ESA Status 

Occurrence in Coastal 
Marine  

Waters Surrounding the  
Tongass National Forest 

Humpback whale Megaptera novaeangliae Endangered Common 
Steller sea lion Eumetopias jubatus Threatened 1/ Common 
Chinook salmon— 
Upper Columbia River–
spring-run 

Onchorhynchus 
tshawytscha 

Endangered Occur in marine waters on 
the outside coast to the west 
of the Tongass National 
Forest.  Not known to 
inhabit the coastal marine 
waters of the Tongass 
National Forest.  May feed 
on fish that are dependent 
on the waters of the 
Tongass National Forest at 
some stage of their lives 
(see Section 3.3).  

Chinook salmon—Puget 
Sound  

Onchorhynchus 
tshawytscha 

Threatened “ 

Chinook salmon—Lower 
Columbia River 

Onchorhynchus 
tshawytscha 

Threatened “ 

Chinook salmon—Upper 
Willamette River 

Onchorhynchus 
tshawytscha 

Threatened “ 

Chinook salmon—Snake 
River–spring/summer 

Onchorhynchus 
tshawytscha 

Threatened “ 

Chinook salmon—Snake 
River–fall run 

Onchorhynchus 
tshawytscha 

Threatened “ 

Sockeye salmon—Snake 
River 

Onchorhynchus nerka 
 

Endangered “ 

Steelhead Trout—Upper 
Columbia River  

Onchorhynchus mykiss Endangered “ 

Steelhead Trout—Middle 
Columbia River  

Onchorhynchus mykiss Threatened “ 

Steelhead Trout—Lower 
Columbia River 

Onchorhynchus mykiss 
 

Threatened “ 

Steelhead Trout-—Snake 
River Basin 

Onchorhynchus mykiss Threatened “ 

Kittlitz’s murrelet Brachyramphus brevirostris Candidate Locally common 
1/ The eastern stock of the Steller sea lion is listed as threatened, and the western stock is listed as endangered. 

3.2 MARINE MAMMALS  
The humpback whale (Megaptera novaeangliae), Steller sea lion (Eumetopias jubatus), 
and harbor seals (Phoca vitulina) are three species of marine mammals that commonly 
occur in Berners Bay, and have been observed foraging in greater numbers during the 
eulachon (Thaleichthys pacificus) run that typically occurs from mid-April to early May 
(Marston et al. 2002, Sigler et al. 2003, USFWS 2003, Womble 2003).  Two listed 
marine mammal species found within Berners Bay include the Steller sea lion and 
humpback whale.  The humpback whale is listed as endangered, and the Steller sea lion 
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is listed as a threatened species in the project area.  Harbor seals can be found year-
round in Berners Bay, but they are by far most prevalent during the April-May eulachon-
spawning period when several hundred concentrate at the head of the bay (USFWS 
2003).  Their numbers may remain relatively high through summer.  Counts conducted 
by the Alaska Department of Fish and Game (ADF&G) and NMFS in August 2002 
documented mean counts of 70 and 349 harbor seals at haul-outs near the mouths of the 
Antler and Lace rivers, respectively.  Harbor seals are discussed more fully in the 2004 
SEIS. 

Other marine mammals known to inhabit Berners Bay, at least occasionally, include 
killer whales (Orcinus orca), harbor porpoises (Phocoena phocoena), and Dall’s 
porpoises (Phocoenoides dalli) (USFWS 2003).  The presence of transient killer whales 
may coincide with concentrations of pinnipeds associate with the April-May spawning 
of eulachon, although they may occur within the Bay at any time.  Harbor porpoise 
probably occur year-round.  Other marine mammals infrequently or possibly occurring 
in Lynn Canal include the Pacific white-sided dolphin (Lagenorhynchus obliquidens), 
minke whale (B. acutorostrata), gray whale (Eschrichtius robustus), northern elephant 
seal (Mirounga angustirostris), and sea otter (Enhydra lutris) (Mizroch et al. 1998).  The 
two listed species, humpback whale and Steller sea lion, are addressed below. 

3.2.1 Humpback Whale 
Humpback whales are found in coastal areas or near oceanic islands and appear to occur 
primarily in nearshore waters, especially the highly productive fjords of southeast 
Alaska and Prince William Sound (Calkins 1986).  Humpback whales have been 
protected since 1965 and are currently listed as endangered under the ESA.  In the North 
Pacific, most remaining humpbacks reside in United States territorial waters.  They 
range from California to the Chukchi Sea, Hawaii, and the Mariana Islands (NMFS 
1991).  During the summer, humpback whales in the North Pacific migrate and feed over 
the continental shelf and along the coasts of the Pacific Rim, from Point Conception, 
California, north to the Gulf of Alaska, Prince William Sound, and Kodiak Island.  
Humpback whales spend the winter in three separate wintering grounds:  the coastal 
waters along Baja California and the mainland of Mexico, the main islands of Hawaii, 
and the islands south of Japan (NMFS 1991).  

Humpback whales were commercially hunted extensively from the late 1800s through 
the first part of the 20th century.  Worldwide, their current population of approximately 
10,000 is only 8 percent of the historical population size.  The pre-1905 population of 
humpback whales in the North Pacific of an estimated 15,000 was, by 1966, reduced to 
approximately 1,200 individuals.  There are signs of recovery, however, with a recent 
estimate of 3,700 in the Central North Pacific (Hawaii wintering stock) alone (NMFS 
2002a).  The greatest threats to humpback whales today are entanglements in fishing 
gear, ship strikes, and coastal habitat pollution.   

Most humpback whales inhabit temperate and tropical waters in winter.  Humpback 
whales in the North Pacific are seasonal migrants that feed on zooplankton and small 
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fishes in the cooler northern coastal waters during the summer.  Humpback whales have 
separate populations that migrate between their respective summer/fall feeding areas to 
winter/spring calving and mating areas.  The humpback whales that feed in southeast 
Alaska during the summer migrate to Hawaii in the winter and are referred to as the 
Central North Pacific stock (NMFS 2002a). 

Humpbacks remain in the Gulf of Alaska through the summer and fall and begin their 
migration south in November, although they have been observed in Lynn Canal during 
each month of the year.  Peak numbers of whales are usually found in nearshore waters 
during late August and September, but substantial numbers may remain until early 
winter.  The Forest Service (1997c) estimates that 300 to 500 humpback whales inhabit 
southeast Alaska during the summer and fall.  The most recent estimate by Straley et al. 
(2002) indicated that the annual abundance of humpback whales in southeast Alaska is 
nearly 1,000 animals. 

The local distribution of humpbacks in southeast Alaska is correlated with the density 
and seasonal availability of prey species, particularly herring; euphausiids (small 
crustaceans); and, within Berners Bay, eulachon.  Other prey includes Pacific sand lance 
(Ammodytes hexapterus), capelin (Mallotus villosus), Atka mackerel (Pleurogrammus 
monopteryguis), walleye pollock (Theragra chalcogramma), and haddock 
(Melanogrammus aeglefinus) (Bryant et al. 1981, Krieger and Wing 1984).  Adults 
consume up to 3,000 pounds per day, although they likely feed only during the six to 
nine months of the year when they are in their feeding grounds.  They fast and live off 
their fat layer for the winter period while in their breeding grounds. 

Humpback whales are regularly sighted in the Inside Passage and coastal waters of the 
southeast Alaska panhandle from Yakutat Bay south to Queen Charlotte Sound and have 
been documented foraging in Berners Bay (Forest Service 1997c, Appendix J; and 
Marston et al. 2002).  Up to three humpback whales were documented foraging in 
Yakutat Bay during boat surveys in 2000 (USFWS 2003), and a maximum of five 
humpback whales have been observed feeding in Berners Bay during the eulachon run 
(Womble 2003).   

Because humpback whales inhabit shallow coastal areas, they are increasingly exposed 
to human activity.  NMFS completed a recovery plan for the humpback whale and 
identified six known or potential categories of human impacts to these species:  hunting, 
entrapment and entanglement in fishing gear, collisions with ships, acoustic disturbance, 
habitat degradation, and competition for resources with humans.  Although NMFS has 
not designated critical habitat for this species, specific regulations prohibit anyone from 
approaching within 100 yards of a humpback whale (NMFS 2001a), and apply within 
200 nautical miles of Alaska to reduce human impacts. (see Section 6.1, Mitigation 
Measures for additional information.)  
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Direct and Indirect Effects  

Noise from Construction and Operation 
Potential risks to humpback whales associated with this project include noise 
disturbance from dock construction, operations, and vessel traffic.  Excessive noise can 
place humpback whale populations at risk by displacing animals from optimal feeding 
areas, inducing undue stress (leading to autoimmune diseases), masking communication, 
causing hearing injury or loss, and in some cases leading to mortality (Richardson et al. 
1995).  Consequently, noise can reduce the fitness of individuals and populations.  The 
potential impact of cruise ship noises on local humpback whale populations in nearby 
Glacier Bay continues to be a subject of research and concern.  What is clear from the 
Glacier Bay research is that humpback whales often move away from approaching 
vessels and may respond to vessel noises with aerial or vocal threats (Baker et al. 1982, 
1983; Baker and Herman 1989).  Presumably, vessel noise is a stress factor for 
humpback whales, but the significance of its impact on population distribution and 
health remains controversial (Richardson et al. 1995).  Reactions of humpback whales to 
helicopters in Hawaii (Atkins and Swartz 1989) have led to prohibiting aircraft from 
approaching within 1,000 feet of these whales (NMFS 1987).  In Alaska, as stated 
earlier, vessels cannot approach to within 100 yards of humpback whales, as described 
in the regulations by NMFS.  The regulations “prohibit anyone, with exceptions, from 
approaching by any means, including by interception, within 100 yards of any humpback 
whale within 200 nautical miles of Alaska, or within inland waters of the state” (NMFS 
2001a).  

Watkins’ (1986) impression from 25 years of research was that over time, Cape Cod 
humpback whales changed their responses to whale-watching boats and other vessels 
from strongly negative to strongly positive reactions.  Nevertheless, the continuing 
research on the interaction between humpback whales and cruise ships in Glacier Bay 
has yet to definitely show that humpback whales inhabiting southeast Alaska inland 
waters are able to habituate to vessel noises.  Noise generated by dock construction 
activities could affect humpback whales and other cetaceans during the construction 
period.  Numerous studies have shown whales avoid underwater sounds starting at 110 
to 120 decibels (dB) re 1 µ Pa.  (All decibel levels in this section refer to sound pressure 
levels equal to 1 µ Pa [micro Pascal unit].)  Blackwell and Greene (2001) measured 
construction noise at Seal Island in the Beaufort Sea (British Petroleum’s Northstar 
operation), and found that noise caused by pile driving, generators, and heavy equipment 
varied and reached its highest level 1,450 feet from the island.  Overall, broadband 
levels of underwater sound from activities on or around Northstar ranged from 112 to 
139 dB, at a range of 0.25 nautical miles, and from 92 to 121 dB at 1 nautical mile.  
Underwater noise was at least 11 dB above ambient levels (98-dB dB re 1 µ Pa) at a 
range of 5 nautical miles.  If the noises associated with construction of the proposed 
crew shuttle docks were similar to those that occurred at Northstar, humpback whales 
could be expected to avoid areas within at least 1 nautical mile of construction. 
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The construction activities proposed at Echo Cove (e.g., Alternative C) should not result 
in impacts on humpback whales because of the embayment location.  However, 
proposed construction activities at Slate Creek Cove Alternatives B, C, and D) or 
Cascade Point (Alternatives B and D) might impact humpback whales that enter Berners 
Bay in April and May to feed on eulachon, herring, and other forage fish.  If 
construction activities were to be conducted during the April-May time frame, noise and 
construction disturbance at either Slate Creek Cove or Cascade Point would likely 
contribute to the effects on individual foraging humpback whales; however, permit 
conditions for Slate Creek Cove and/or Cascade Point would exclude construction 
during the eulachon run and herring spawning, and would include other measures to 
minimize construction impacts on humpback whales and other marine mammals (see  
Section 6 and Appendices A to D).   

Operations would include three to five daily round trips by the crew shuttle boat between 
Echo Cove or Cascade Point and Slate Creek Cove, plus four barges per week docking 
in Slate Creek Cove.  Although humpback whales may be present in Berners Bay at any 
time during the year, it is assumed that the greatest potential for impact to humpback 
whales (e.g., potential collisions, noise from boat traffic) would occur during the April-
May eulachon-spawning run when potentially more individuals may be foraging in 
Berners Bay.  Alternatives B, C, and D include crew shuttle traffic across Berners Bay, 
either from Cascade Point or Echo Cove on the east side of Berners Bay to Slate Creek 
Cove on the west side of the Bay, and could disturb humpback whale foraging.  

Loud underwater noise (>125 dB) from high-speed (18-20 knot) ferries (e.g., crew 
shuttle boats) could disturb marine mammals.  Because the proposed operation of a crew 
shuttle boat in Berners Bay could generate noises above 130 dB, behavioral responses of 
exposed whales are expected.  Erbe (2002) concluded that long-term exposure (8 hours 
per day) to source levels exceeding 145 dB might induce permanent hearing loss in killer 
whales.  Transit time of the crew shuttle would be less than 20 minutes, and therefore, 
no temporary or permanent hearing loss impacts are expected.  

During research at Glacier Bay, LGL (2003) considered the acoustical zone surrounding 
a moving vessel where 130 dB is exceeded as “ensonified.”  The range of ensonification 
is dependent on a number of factors, including size and speed of the vessel(s), and the 
attenuation properties of the underwater landscape.  There is little information available 
on the acoustic signatures of small, high-speed ferries, and no information on the crew 
shuttle boat proposed for this project.  Based on studies by Erbe (2003), small vessels 
traveling at about 20 knots have generated sound levels of 125 dB or greater extending 
out about 1.2 miles, while cruise ships traveling at the same speed produce noises 
exceeding 125 decibels out to 6.2 miles.  Noise levels from the crew shuttle would likely 
fall somewhere in between.  The size of Berners Bay is estimated at about 26 square 
miles, and an ensonification zone extending out 1 mile from the shuttle would result in 
about 17 percent of the bay being ensonified at any given point during the crew shuttle 
run, and about half the bay over the entire run.  An ensonification zone of 2 miles would 
include one-half of the bay at any given point, and the entire bay would receive sound 
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levels exceeding 125 dB at some point during the transit.  A 3-mile ensonification zone 
would ensonify the entire bay at all points during the run.  Mitigation measures to reduce 
the crew shuttle boat speed to 12 or 13 knots would be implemented during the eulachon 
run and herring spawning periods. Although no noise signatures were available for a 
vessel similar to the crew shuttle traveling at these slower speeds; underwater noise 
would be reduced during the time that greater numbers of humpback whales may be 
present, as well as lower crew shuttle speeds would reduce the likelihood of potential 
vessel strikes.  Year-round speed limits of 13 knots have been proposed for cruise 
vessels in Glacier Bay to protect whales from noise disturbance (NPS 2003). 

While cetaceans in general show avoidance behavior to sounds starting around 110 dB, 
more intense sounds can cause physiological damage.  Noise can also mask biologically 
important signals such as vocalizations by other animals.  Lien et al. (1993) studied 
reactions of humpback whales in response to explosions and drilling off Newfoundland.  
Their data revealed only small changes in residency, movements, and general behavior.  
However, two humpback whales trapped in fishing gear after the explosions were found 
to have severely damaged ear structures similar to blast injury in humans.  While the 
whales showed no dramatic behavioral reaction to these harmful sounds, Lien et al. 
(1993) cautioned that whales’ visible short-term reactions to loud sounds may not be a 
valid measure of the degree of impact of the sound on them.  The above finding has 
implications for any underwater blasting that might occur as part of marine terminal  
construction.  During the marine terminal construction window, blasting activities would 
not occur when humpback whales are within 1,000 feet, as determined by on-site 
monitoring by a NMFS-approved marine mammal biologist (see Section 6.1).    

Potential Vessel Strikes 
Potential collisions with whales and other marine mammals during crew shuttle and 
barge operations in Berners Bay are possible; however, mitigation measures have been 
proposed, including reducing the speed of the crew shuttle boat.  Direct pursuit of 
whales by boats and frequent changes in boat speed and direction appear to elicit 
avoidance behaviors more often than other types of boat activity.  However, whales may 
readily habituate to constant speeds and familiar noise (Forest Service 1997c).   

Jensen and Silber (2003) reported the results of large whale ship strikes from records 
dating from 1975 through 2002.  The database containing 292 records at the time of 
publication indicated that humpback whales (44 records) were second only to fin whales 
(75 records) in the number of reported large vessel strikes.  Approximately 16 percent of 
all reported whale collisions are documented along the U.S. west coast, with the majority 
(41 percent) of all reported whale/ship collisions occurring on the U.S. east coast (Jensen 
and Silber 2003).  Collisions between ships and whales are associated with a wide 
variety of vessel types, with all vessel classes represented in the database.  For North 
Atlantic and Southern right whales, NOAA Fisheries has proposed that vessels 65 feet in 
length size overall would apply the operational measures in the proposed ship strike 
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strategy to reduce ship/whale strikes.  However, it appears that relatively large and fast-
moving vessels are most often involved in whale strikes.  

Reports of collisions between large ships and whales in southeastern Alaska are rare.  
One humpback whale was killed by a cruise ship in Stephens Passage in 1999.  More 
recently, Doherty and Gabriele (2001) examined a dead female humpback whale 
approximately 1 mile west of Point Gustavus in the Glacier Bay/Icy Strait area in July 
2001.   

The barges that would be used to haul supplies to the mine and transport concentrate 
from the mine on a regular basis are not likely to affect whale distribution in Berners 
Bay because these vessels operate at low, constant speeds and at regular intervals (three 
or four times per week).  The crew shuttle and barge operations would both comply with 
NMFS regulations governing the approach to humpback whales (NMFS 2001a).  
Adherence to these regulations should minimize disturbance to humpback whales.  
Additional protection measures that limit disturbance to marine mammals and other 
marine wildlife are discussed in Section 6.  Mitigation measures to reduce the crew 
shuttle boat speed to 12 or 13 knots would be implemented during the eulachon and 
herring spawning periods. Crew shuttle boat and barge/tug vessel specifications are 
provided in Appendix F for reference. 

Hydrocarbon Impacts  
An oil spill (even infrequent leakage of small amounts of petroleum) at sea adds an 
element of risk to the environment of a whale.  Fresh crude oil or volatile distillates 
release toxic vapors that can damage sensitive tissues; certain cetaceans may ingest 
harmful materials via contaminated prey or during breathing or floating near the water 
surface.  In spite of numerous observations of cetaceans in spills, none of these effects 
has been detected, or at least recorded with any certainty (Geraci 1990).   

Crude oil would not be transferred under this project, and additional detail regarding 
diesel fuels and its effects on marine mammals are presented in Section 3.2.2, Steller sea 
lion.  Infrequent leakage of hydrocarbons from normal crew shuttle and tug/barge 
operations could be expected to occur either at the marine terminals or en route between 
them.  However, considering the likely low levels of hydrocarbons that would result 
from minor leakage during normal crew shuttle and tug/barge operations, adverse effects 
on humpback whales or other marine mammals using Berners Bay are not expected to 
occur.  Protection measures are discussed in Section 6 and Appendices A to D.    

Increased Human Activity in the Berners Bay Area 
Increased human activity in the form of daily crew shuttle and regular barge traffic has 
the potential to affect whale distribution and movement within Berners Bay and Slate 
Creek Cove, either through displacement or physical harm resulting from whale/vessel 
collisions, especially during spring and early summer when humpback whales may 
congregate in the area.  Boat use would primarily consist of crew shuttle and barge 
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transport of personnel, supplies, and construction materials, and in addition to ongoing 
recreational use of Berners Bay, activities could result in an increase in harassment or 
vessel strikes to marine mammals, in particular, humpback whales.   

Echo Cove currently serves as the recreational access point for Berners Bay because the 
existing road ends there.  The streams and rivers that drain into Berners Bay produce fish 
that support both sport and commercial fisheries in southeast Alaska.  At present, there is 
no road access to Cascade Point; however, boat access is provided at Echo Cove, 
approximately 3 miles south of Cascade Point.  Access up the major river drainages does 
occur via airboats.  It is unknown whether increased use of recreational airboats would 
occur due to project activities, but it is unlikely to affect humpback whales foraging 
within Berners Bay. 

Potential indirect impacts from construction of a marine terminal at Cascade Point, and 
it’s associated disturbance, to the Lynn Canal Pacific herring stock, is of concern 
because herring, in addition to eulachon, is also a seasonally important prey item for 
humpback whales.  Herring spawning overlaps the eulachon runs within the Berners 
Bay, and up to five humpbacks have been documented during the April-May time period 
(USFWS 2003).  In addition to the proposed mitigation measures to minimize impacts to 
marine mammals, specific mitigations to reduce or eliminate potential impacts to Pacific 
herring, an important forage fish for humpback whales have been added and are 
discussed in Section 6.1 and Appendix E.   

Appendix E provides a summary of what is known about the Lynn Canal Pacific herring 
stock, and Section 6.1 includes mitigation measures that are currently being considered 
to be included in ADNR’s Tideland’s Lease for the Cascade Point Dock facility to 
protect herring stock. Specific mitigation measures include prohibiting in-water marine 
terminal construction from March 15 through June 30, no vessel operations from the 
Cascade Point terminal from the time pre-spawning aggregations are observed around 
the dock facility until spawning has been completed (typically two weeks), and no 
fueling at Cascade Point from the time pre-spawning aggregations of herring are 
observed around the dock facility in Berners Bay until the eggs have hatched (typically 
four to five weeks).  

Determination 
Based on the analysis above, which takes into account current protection measures 
required by the Marine Mammal Protection Act (MMPA), ESA, TLRMP standards and 
guidelines, and mitigation measures proposed here (see Section 6.1 and Appendices A to 
D), the project is not likely to adversely affect humpback whales.  As shown in the 
analysis, effects from hydrocarbons are discountable because large fuel spills are not 
likely to occur in Berners Bay.  Other potential significant effects, such as noise from 
construction or vessel operation, vessel strikes, increased human activity, and indirect 
effects to herring have been reduced or eliminated so that the impacts cannot be 
meaningfully measured, detected, or evaluated. 
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3.2.2 Steller Sea Lion  
The Steller sea lion is widely distributed over the continental shelf and throughout the 
coastal waters of the Gulf of Alaska (Calkins 1986).  The world population of Steller sea 
lions is distributed around the North Pacific from northern Japan through the Kuril 
Islands and Okhotsk Sea, Aleutian Islands and central Bering Sea off the coast of 
Alaska, and south to the Channel Islands, California (NMML 2003). 

The Steller sea lion was originally listed as a threatened species under the ESA in 1990. 
Protected status was deemed necessary because of a large decline in Steller sea lion 
numbers throughout their range and particularly in Alaska.  Populations are estimated to 
have declined between the 1950s and 1990 by 78 percent (NMFS 1992).  In certain parts 
of Alaska, declines of greater than 80 percent have occurred since 1985.  Population 
modeling has suggested decreased juvenile survival is likely the reason behind the 
decline.  Critical habitat for Steller sea lions was designated in 1993 (NMFS 1993).  In 
1997 NMFS classified the Steller sea lion as two distinct population segments, the 
eastern stock (ES) and western stock (WS), and re-evaluated their status.  Steller sea 
lions occurring west of 144°W longitude (WS) were reclassified as endangered.  The 
stock differentiation is based primarily on differences in mitochondrial DNA, but also on 
population trends in the two regions.  The eastern Pacific population (ES), listed as 
threatened, includes the Berners Bay population, and the population levels for this group 
are increasing even though the stock is designated as “depleted” under the MMPA.  As a 
result, this stock is classified as a strategic stock.  Although the stock size has increased 
in recent years, the status of this stock relative to its optimum sustainable population size 
is still unknown. 

Unlike the observed decline in the WS Steller sea lion, there has not been a concomitant 
decline in the ES.  The ES has been increasing in the northern portion of its range 
(southeast Alaska and British Columbia); however, the stock has been declining in the 
southern end of its range (Oregon, Washington, and California) where habitat concerns 
include reduced prey availability, contaminants, and disease (Sydeman and Allen 1997). 

The total estimated population of the ES Steller sea lion in southeast Alaska based on 
1998 numbers is 15,196 (10,939 non-pups plus 4,257 pups); if it is conservatively 
assumed that the pup count is relatively stable, the total count for 2,000 would be 16,674 
(12,417 non-pups plus 4,257 pups) (NMFS 2003b, NMFS 2002b).  The number of pups 
produced in the ES has nearly doubled since 1978, with an annual rate of increase of 5.9 
percent during 1979 to 1998, although the rate of increase between 1989 and 1997 was 
only 1.7 percent (Calkins et al. 1999).  Sease and Gudmundson (2002) estimated a 1.8 
percent annual increase in non-pup sea lions between 1991 and 2002.  In the southeast 
Alaska portion of the ES, non-pup counts on trend sites have increased 29.3 percent 
since 1990 (Sease et al. 2001).  The estimated abundance of the ES population of Steller 
sea lions region-wide (southeast Alaska, Washington, Oregon, California, and British 
Columbia) is 31,028 animals (NMFS 2002b).  Calkins et al. (1999) suggested that there 
are probably more sea lions at present than at any time in recorded history. 
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There is some limited interchange between the WS and ES populations.  Raum-Suryan 
et al. (2002, 2004) conducted branding and satellite transmitter studies between 1975 
and 2001, and found that a few juveniles from the WS move to the ES region.  Raum-
Suryan (2002) noted that during 21 years of study, a total of 8,596 Steller sea lion pups 
were branded.  There was little interchange between stocks between 1979 and 1987 with 
23 resightings (0.4 percent of 5,746 resightings) of the WS at three different locations 
within the ES region, including areas near Juneau.  No adult Steller sea lions were 
observed breeding in the opposite stock, although adults of breeding age did move 
between stocks (Raum-Suryan et al. 2002).  Resightings of branded Steller sea lions 
showed wide dispersal from natal rookeries, particularly of juvenile animals, 
occasionally traveling over 1,500 km to other rookeries and haul-outs and crossing stock 
boundaries; yet, individuals returned to breed at either their natal rookery or a non-natal 
rookery within their respective stock (Raum-Suryan et al. 2002).  More recent research 
on the movement between the WS and ES Steller sea lions used satellite transmitters to 
track distribution and movement patterns of pup and juvenile Steller sea lions from both 
stocks.  Overall, 90 percent of round trip movements from haul-out sites were less than 
15 km, indicating that pup and juveniles did not travel far nor spend long periods of time 
at sea when using a particular haul-out site (including rookery sites), which is critical to 
the developing juvenile (Raum-Suryan et al. 2004).  Similar to brand-resighting studies 
(Raum-Suryan et al. 2002), movement of individuals between the WS and ES Steller sea 
lion populations were documented in very low numbers, and only by males (Raum-
Suryan et al. 2004).  Although no information exists that documents foraging by Steller 
sea lions from the WS population within Berners Bay, data provided by NMFS indicates 
that resightings of WS Steller sea lions has been documented at Benjamin Island.  
Therefore, the potential presence of some members of the WS population foraging in 
Berners Bay cannot be completely ruled out.  However, given the extremely low number 
of WS sightings in Southeast Alaska, and the lack of documented evidence of the 
presence of any WS individuals in Berners Bay proper, there is no basis to suggest that 
WS Steller sea lions could interact with project activities.  Therefore, the WS Steller sea 
lion population is not addressed further in this assessment. 

Steller sea lions are opportunistic predators, feeding primarily on a wide variety of fishes 
and cephalopods.  Prey varies geographically and seasonally.  Some of the more 
important prey species in Alaska are walleye pollock, Atka mackerel, Pacific herring 
(Clupea harengus) (see Appendix E for additional information on the Lynn Canal 
herring stock), capelin, Pacific sand lance, Pacific cod (Gadus macrocephalus), salmon 
(Oncorhynchus spp.), and, locally, eulachon.  Eulachon is an important prey species in 
early spring (NMFS 1992, Marston et al. 2002).   

The abundance of Steller sea lions in Berners Bay increases during the early spring, 
timed with the eulachon run.  Each spring, eulachon spawn in Berners Bay in the lower 
reaches of the Antler, Berners, and Lace rivers (Marston et al. 2002).  These runs are 
considered an “ecological cornerstone” for regional coastal ecosystems.  Since 1996 
several studies on eulachon and Steller sea lion interactions have been conducted in 
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Berners Bay.  A recent (2002) study documented the first annual arrival of sea lions to 
Berners Bay on April 8 with a peak count of 949 occurring on April 18 (Sigler et al. 
2003).  Sea lions were detected in the Antler River from April 22 to May 1.  Peak Steller 
sea lion/harbor seal combined counts of 419 in 1995 and 250 in 1996 occurred in 
Berners Bay the first week in May (Marston et al. 2002).  Both sea lion and eulachon 
abundance are typically low in early April, peak in mid to late April, and then decrease 
to near zero by early May (Sigler et al. 2003).   

Adult Steller sea lions congregate at rookeries for breeding and pupping.  Rookeries are 
generally located on relatively remote islands, often in exposed areas that are not easily 
accessed by humans or mammalian predators.  These rookeries, as well as haul-outs, 
have been officially designated as critical habitat in southeast Alaska (NMFS 2001b).  
NMFS’ definition of critical habitat for southeast Alaska includes a “terrestrial zone, 
aquatic zone, and an air zone, that extend 3,000 feet landward, seaward, and above, 
respectively, for each major rookery and major haul-out in southeast Alaska.”  To date, 3 
major rookeries and 11 major haul-outs have been identified in southeast Alaska (Table 
3-2).  The closest sea lion rookery to the project area is White Sisters, approximately 75 
air miles southwest of the project area on the outer coast, off Baranof Island.  However, 
Graves Rock, a minor haul-out site, also about 75 air miles from the project area, was 
recently documented to support pupping and is now considered a new rookery (Calkins 
et al. 1999). 

There is a major sea lion haul-out at Benjamin Island, 14 miles south of Berners Bay, 
and it is occupied seasonally, primarily from September to April.  Sea lion abundance 
decreases at Benjamin Island as the numbers increase in Berners Bay. 

In addition to Benjamin Island, there are two other documented Steller sea lion haul-outs 
in Lynn Canal:  Gran Point and Met Point.  During the eulachon run in April and May, 
Berners Bay is likely to be an important foraging area for sea lions from all three  
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Table 3-2. Major Steller Sea Lion Rookery and Haul-out Habitats in Southeast 
Alaska 

Name Rookery Haul-out 
Forester Island X  
Hazy Island X  
White Sisters X  
Benjamin Island  X 
Biali Rock X X 
Biorka Rock  X 
Cape Addington  X 
Cape Cross  X 
Cape Ommaney  X 
Coronation Island  X 
Gran Point  X 
Lull Point  X 
Sunset Island  X 
Timbered Island  X 

Source: 50 CFR 226.202, pages 183, 200-203 

 

haul-out sites (Womble 2004).  Although there is no specific documentation in the 
existing literature, it is obvious that the eulachon run in Berners Bay is important to 
Steller sea lions and other marine wildlife during certain times of the year. 

Cooperative feeding behavior by sea lions has been documented in Berners Bay.  Gende 
et al. (2001) reported several observations of 75 to 300 Steller sea lions foraging 
cooperatively on schools of eulachon in late April or early May 1996 through 1999.  
Sigler et al. (2003) also noted cooperative foraging along the western shore of Berners 
Bay in April 2002.  When not foraging, sea lions have been observed forming large 
“rafts” of 10 to 80 sleeping or resting individuals in the middle of the bay (Gende et al. 
2001).  Steller sea lions have also been observed hauling out just south of Slate Creek 
Cove during late April (Womble 2004). 

Most of the sea lions observed during peak counts in Berners Bay were either adult or 
juvenile sea lions (Sigler et al. 2003); however, most sea lions observed at the Benjamin 
Island haul-out at the same time were 10- to 11- month-old pups, and some were still 
likely dependent upon their mothers’ milk for nutrition (Womble 2003).   

Direct and Indirect Effects  

Noise from Construction and Operation 
Steller sea lions in the area would be susceptible to disturbances in the water from dock 
construction noise, subsequent boat traffic, and proximity to people.  If construction 
activities were to be conducted during the April-May time frame, noise and construction 
disturbance, particularly in Slate Creek Cove, would likely contribute to the effects on 
Steller sea lions.  During that time of year, sea lions congregate on the western side of 
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Berners Bay between Point St. Mary and the mouth of the Berners River to gorge on the 
eulachon run that gathers in the same area.  The sea lions exhibit cooperative foraging 
behavior as large groups chase the eulachon into Slate Creek Cove during feeding.  
When not feeding, the sea lions often rest in the area in large rafts of animals and have 
been documented to haul out along the shoreline just south of Slate Creek Cove.  Access 
to these spring-spawning runs of forage fish prior to the breeding season may be critical 
to breeding success (Marston et al. 2002) and is important to pregnant and nursing 
females. 

A USFWS (2003) preliminary report noted that data collected during surveys conducted 
each May during 2000 and 2002 indicate that marine mammal use along the north shore 
of Slate Creek Cove is comparatively lower than elsewhere in the cove.  As stated 
earlier, both sea lion and eulachon abundance are typically low in early April, peak in 
mid- to late-April, and then decrease to near zero by early-May (Sigler et al. 2003).    
Regardless, no in-water marine terminal construction would occur between March 15 
and June 30, and therefore impacts from noise and associated marine terminal 
construction disturbance is mitigated (see Mitigation Measures in Section 6.1 and 
Appendices A to D).  

Crew shuttle operations, like other vessel traffic, have the potential to affect marine 
mammals.  However, swimming Steller sea lions and harbor seals generally tolerate 
close approaches by vessels and are often attracted to vessels, especially fishing vessels 
(Richardson et al. 1995).  It is likely that they would tolerate the slow, constant engine 
speeds associated with crew shuttles (Hoover 1988).   

Operations would include three to five daily round trips by the crew shuttle boat between 
Echo Cove or Cascade Point and Slate Creek Cove, plus up to four barges per week 
docking in Slate Creek Cove.  The greatest potential for impact on marine mammals 
would come from boat traffic during the April-May eulachon spawning run.  Under 
Alternatives B, C, and D, boat traffic on the west side of Berners Bay, especially in the 
area of Slate Creek Cove, might disturb Steller sea lions foraging, rafting, or hauled out 
south of Slate Creek Cove during this time.  Mitigation measures to reduce impacts 
during the above time period include:  crew shuttle round trips would be reduced from 
three to five trips per day to two to three trips per day, barge traffic would be eliminated 
or curtailed during the two to three week period in April-May when large numbers of 
Steller sea lions are present in the Bay, and crew shuttle speeds would be reduced to 12 
to 13 knots during this time (see Mitigation Measures in Section 6.1 and Appendices A 
to D for additional detail). 

In addition to boat traffic, both Steller sea lions and harbor seals, while hauled out, react 
to low-flying aircraft by entering the water or sometimes by stampeding into the water 
(Calkins 1979).  Helicopter use for crew transport (Alternatives A and A1) has the 
potential to affect Steller sea lions that temporarily haul out within Berners Bay during 
the eulachon run period.  In Glacier Bay, Hoover (1988) found that harbor seals 
generally reacted strongly to aircraft flying at an altitude of less than 200 feet.  Calkins 
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(1979) had found similar responses by Steller sea lions.  However, both species 
generally vacate haul-out sites when approached too closely (Bowles and Stewart 1980, 
Calambokidis et al. 1983).  

Pinnipeds as a group are known to startle at noises.  Porter (1997) observed Steller sea 
lions in southeast Alaska being startled and fleeing for various reasons, such as 
helicopter overflights, bird flybys, and the presence of humans.  Sea lions fleeing haul-
outs have fairly predictable behaviors once they gain safety.  They mill about with their 
heads up in a heightened state of watchfulness until they sense it is safe to return, often 
within 2 hours (Porter 1997).  If Steller sea lions were to abandon the area during this 
critical feeding time, it could have a negative effect on the population.  The crew shuttle 
and barge operations would, however, have to comply with NMFS guidelines for 
approaching marine mammals.  Adherence to these guidelines should minimize 
disturbance to Steller sea lions.  Additional protection measures that limit disturbance to 
marine mammals and other marine wildlife are discussed in Section 6.1 and Appendices 
A to D.  

Potential Vessel Strikes 
Potential collisions with Steller sea lions and other marine mammals during crew shuttle 
and barge operations in Berners Bay are possible; however, mitigation measures have 
been proposed (see Section 6.1), including reducing the speed of the crew shuttle boat.  
The barges that would be used to haul supplies to, and concentrate from, the mine would 
also operate at low, constant speeds and at regular intervals (three or four times per 
week).  Both barges and crew shuttles, to the extent practicable, would be prohibited 
from approaching within 100 yards of marine mammals.  Steller sea lions are very 
mobile and alert animals.  It is very unlikely that they would be susceptible to strikes 
from vessels, especially slow-moving crew shuttles and barges.  Crew shuttle boat and 
barge/tug vessel specifications are provided in Appendix F for reference. 

Hydrocarbon Impacts  
The fate of petroleum hydrocarbons after a spill is based on spreading, evaporation, 
emulsification, dispersion, dissolution, reaction, and sedimentation.  Biodegradation can 
occur from between 1 day to several months depending upon  environmental conditions 
(Irwin et al. 1998).  Marine fish, the primary prey of sea lions, take up petroleum 
hydrocarbons from water and food; however, within a few days after exposure, aromatic 
hydrocarbons are oxygenated to polar metabolites and excreted.  For this reason, most 
fish do not accumulate and retain high concentrations of petroleum hydrocarbons, even 
in heavily oil-contaminated environments and are therefore not likely to transfer them to 
predators (Neff 1990). 

Marine carnivores generally are inefficient assimilators of petroleum compounds in 
food.  Because primary prey species are able to release hydrocarbons from their tissues 
(Neff and Anderson 1981), biomagnification does not occur.  There is no direct 
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correlation between a marine mammal’s trophic level and the concentration of residues 
that it might consume.  For example, top carnivores, such as polar bears and killer 
whales that feed on large pelagic fish and seals, are less likely to be exposed to 
petroleum in their food than are species such as baleen whales and walrus that feed on 
zooplankton and benthic invertebrates (Neff 1990).   

Steller sea lions could come into physical contact with oil because this species spends 
considerable time at the surface swimming, breathing, feeding, or resting.  Oil that 
comes ashore is likely to foul Steller sea lions and other pinnipeds that require such 
areas for haul-outs or nursery areas (Neff 1990).  Oil fouling has been implicated in the 
deaths of pinnipeds; however, large-scale mortality has never been observed, even after 
some of the more catastrophic spills (St. Aubin 1990).  Incidental ingestion during 
feeding, exposure to vapor concentrations that might be expected under natural 
conditions at sea, and limited surface fouling with relatively fresh oil do not appear to 
cause significant distress (St. Aubin 1990). 

Accidental discharge of oil from the proposed project would consist of light 
hydrocarbons (diesel) that result from leakage or rupture from engines, equipment, or 
spillage or leakage during diesel fueling.  Diesel is a light and highly evaporative 
petroleum product.  Diesel disperses relatively rapidly after spillage to form a thin sheen  
on water.  Over 90 percent of the diesel in a small spill incident into the marine 
environment either evaporates or naturally disperses into the water column in time 
frames of a few hours to a few days (NOAA/Hazardous Materials Response and 
Assessment Division 2003).  Any residual fractions would be expected to continue to 
weather through processes of dissolution, biodegradation, and photo-oxidation.  
Potential impacts would be short-lived and confined to the water column only.  
Infrequent leakage of hydrocarbons from normal crew shuttle and tug/barge use could be 
expected to occur either at the marine terminals or en route between them.  However, 
considering the likely low levels of hydrocarbons that would result from minor leakage 
during normal crew shuttle and tug/barge operations, adverse effects on Steller sea lions 
in Berners Bay are not expected to occur. 

Increased Human Activity in the Berners Bay Area 
Mining support is the only use currently identified for the proposed marine terminal 
facilities.  Increased human activity in the form of daily crew shuttle and regular barge 
traffic has the potential to affect sea lion distribution and foraging activities within 
Berners Bay and Slate Creek Cove, either through possible displacement or the low 
likelihood of physical harm resulting from vessel collisions, especially during the 
eulachon runs in April-May when Steller sea lions congregate in the area.  By adhering 
to the mitigation measures outlined in Section 6.1, disturbance to various Steller sea lion 
temporary haul-outs, cooperative foraging, and rafting sea lions during the period of the 
eulachon run (e.g., along the western shore of the Bay and south of Slate Creek Cove) 
should be minimized.   
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Potential indirect impacts from construction of a marine terminal at Cascade Point, and 
it’s associated disturbance, to the Lynn Canal Pacific herring stock, is of concern 
because herring, in addition to eulachon, is also a seasonally important prey item for 
Steller sea lions.  Herring spawning overlaps the eulachon runs within Berners Bay, and 
Steller sea lions feed on this stock, particularly during the April-May time period when 
densities of herring is at its highest, and sea lions are abundantly present.  In addition to 
the proposed mitigation measures to minimize impacts to marine mammals, specific 
mitigations to reduce or eliminate potential impacts to Pacific herring have been 
developed and are discussed in Section 6.1 and Appendix E.   

Appendix E provides a summary of what is known about the Lynn Canal Pacific herring 
stock.  Specific mitigation measures currently being considered to be required by the 
State’s Tidelands Lease include:  in-water marine terminal construction prohibited from 
March 15 through June 30, no vessel operations from the Cascade Point terminal from 
the time pre-spawning aggregations are observed around the dock facility until spawning 
has been completed (typically two weeks), and no fueling at Cascade Point would occur 
from the time pre-spawning aggregations of herring are observed around the dock 
facility until the eggs have hatched (typically four to five weeks). 

Determination 
Based on the analysis above, which takes into account current protection measures 
required by the Marine Mammal Protection Act (MMPA), ESA, TLRMP standards and 
guidelines, and mitigation measures proposed here (see Section 6.1 and Appendices A to 
D), the project is not likely to adversely affect Steller sea lions.  As shown in the 
analysis, effects from hydrocarbons are discountable because large fuel spills are not 
likely to occur in Berners Bay.  Other potential significant effects, such as noise from 
construction or vessel operation, vessel strikes, increased human activity, and indirect 
effects to herring have been reduced or eliminated so that the impacts cannot be 
meaningfully measured, detected, or evaluated.  

3.3 LISTED SALMONIDS 
Most of the listed fish (salmonids) in Table 3-1 are highly unlikely to be present in the 
potential impact area because their migration routes and rearing areas are far from 
Berners Bay (Busby et al. 1996, Myers et al. 1998, McNeil and Himsworth 1980).  
However, some representative chinook salmon hatchery stocks are occasionally known 
to be present in the Ketchikan area of southeast Alaska based on tag recoveries in local 
sport fishery.  For example, of 1,200 chinook tags recovered from the sport fishery in the 
Ketchikan region between 1993 and 2003, 62 originated in Columbia River system 
hatcheries, and 2 were from Puget Sound (overall, about 5 percent of all tags collected) 
(ADF&G 2003).  While tags from hatchery fish are not absolute indicators of wild fish 
marine abundance and distribution, they are often used as surrogates for wild stock 
distribution.  Because the corresponding listed wild stocks are fewer in number, they 
would also be less prevalent than hatchery stocks from these systems.   
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Listed salmon stocks most likely to be present in the region (at least in the Ketchikan 
area) are those containing ocean-type chinook (i.e., those that typically enter the 
saltwater as 0-age fish).  The ocean-type chinook salmon tend to migrate along the coast, 
while stream-type (i.e., rear in freshwater more than 1 year before entering the ocean) 
chinook salmon are found far from the coast in the central North Pacific (Myers et al. 
1998).  Listed stocks containing ocean-type life-cycle characteristics include Snake 
River fall chinook, some of the Lower Columbia River chinook salmon, and some Puget 
Sound chinook salmon.  A few of the stream-type tagged hatchery fish have also 
appeared in the Ketchikan area, however, suggesting the occasional presence of other 
listed chinook salmon stocks.  The distribution of other listed salmonids relative to the 
Berners Bay region, over 200 miles north of Ketchikan, is less clear, but they are likely 
less abundant.  Steelhead trout and sockeye salmon typically are more common in the 
ocean environment away from nearshore regions after they enter marine waters than are 
some of the chinook stocks noted.       

The rivers of origin for the listed fish stocks are very far from Berners Bay.  For this 
reason, their numbers in the Bay would be minimal.  Additionally, any of these fish 
found in the Berners Bay area would be transient as they move in their ocean migration. 

3.3.1 Direct and Indirect Effects 
While there are some hazards to fish resources in the region from construction and 
operations of the proposed activities (see the 2004 SEIS), these hazards are unlikely to 
adversely affect any of the listed salmonid stocks.  The lack of adverse effects is 
primarily due to the following:  

• The extremely low abundance of any of the listed stocks in the region  

• The likely distribution away from nearshore areas where potential impacts would be 
highest from proposed project activities 

• The transitory nature of their presence within this region     

3.3.2 Determination 
Based on the extremely low possibility of listed species encountering any adverse 
activities in the project area, and actions being taken during construction and operations 
to minimize or mitigate potential adverse effects to marine resources, the proposed 
actions will have no effect on any listed salmonids in Table 3-1. 

3.4 CANDIDATE SPECIES FOR LISTING 

3.4.1 Kittlitz’s Murrelet  
On May 9, 2001, the Secretary of the Interior was petitioned to list the Kittlitz’s murrelet 
(Brachyramphus brevirostris) as endangered with concurrent designation of critical 
habitat under the ESA.  Petitioners cited dramatic reductions in population size over the 
past decade and declining habitat quality as reasons for the requested listing.  The 
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species was officially designated a candidate species (warranted, but precluded) on May 
4, 2004. 

Kittlitz’s murrelet is closely associated with glacial habitats along the Alaska mainland 
coast.  Breeding sites are usually chosen in the vicinity of glaciers and cirques in high-
elevation alpine areas, with little or no vegetative cover (Van Vliet 1993).  When 
present, vegetation is primarily composed of lichens and mosses (Day et al. 1983).  The 
species nests a short distance below the peak or ridge on coastal cliffs, barren ground, 
rock ledges, and talus above timberline in coastal mountains, generally near glaciers 0.2 
to 47 miles inland (Day et al. 1983).  The remote and solitary nesting habits lead to 
extreme difficulty in finding nests.  Non-breeding or off-duty breeders spend the 
summer in inshore areas, especially along glaciated coasts. 

The Kittlitz’s murrelet is one of the rarest seabirds in North America.  The only 
American population occurs in Alaskan waters from Point Lay south to northern 
southeast Alaska.  The largest breeding populations are believed to be in Glacier Bay 
National Park and Preserve, Prince William Sound, Kenai Fjords, and Malaspina 
Forelands (Kendall and Agler 1998).  According to the petition, the southern boundary 
of the breeding range is LeConte Bay on the Tongass National Forest. 

Latest worldwide population estimates range from 9,000 to 25,000 birds.  The best 
information available from the USFWS indicates that Prince William Sound populations 
have declined by 84 percent since 1984, Kenai Fjords area by 83 percent since 1976, 
Malaspina Forelands by 38 percent and perhaps as much as 75 percent between 1992 
and 2002, and Glacier Bay by 60 percent between 1990 and 1999.  The USFWS believes 
that glacial retreat and oceanic regime shifts are the major factors causing decline of the 
species (69 FR 86: 24875–24904).  Other related factors include increased adult and 
juvenile mortality and low recruitment.  Human-caused mortality includes gillnet 
fisheries and oil spills like that from the Exxon Valdez or smaller tourism and fishing 
boats.  Increased disturbance from helicopter tours and cruise ships in the three main 
breeding grounds might also be a factor. 

Direct and Indirect Effects 
Unlike the marbled murrelet, Kittlitz’s murrelet is sometimes referred to as the “glacier 
murrelet,” foraging almost exclusively at the face of tidewater glaciers or near the 
outflow of glacier streams, and nesting in alpine areas in bare patches among the ice and 
snow.  McBride Glacier is the closest tidewater glacier to the project area, and is located 
approximately 50 miles west in Glacier Bay National Park.  No nesting or foraging 
habitat would be disturbed under any of the alternatives and no Kittlitz’s murrelet have 
been documented foraging within Berners Bay. 

Determination 
The proposed project will have no effect on Kittlitz’s murrelet.  
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4. FOREST SERVICE SENSITIVE LISTED WILDLIFE AND 
FISH SPECIES 

Sensitive listed species are those wildlife, fish, and plant species identified by a Regional 
Forester for which population viability is a concern as evidenced by a significant current 
or predicted downward trend in population numbers, density, or habitat capability that 
would reduce a species’ existing distribution (FSM 2670.5).  As part of the NEPA 
process, Forest Service activities will be reviewed (i.e., biological evaluation) to 
determine their potential effect on sensitive species, and impacts to these species will be 
minimized or avoided (FSM 2670.32).  Viable populations and habitat of these species 
will be maintained and distributed throughout their geographic range on National Forest 
System Lands (FSM 2670.22).     

4.1 AFFECTED ENVIRONMENT 
Region 10 has identified four sensitive animal and three sensitive fish species that are 
found on the Tongass National Forest (Forest Service 1997b).  Sensitive animal species 
include the northern goshawk (Accipiter gentilis laingi), osprey (Pandion haliaetus), 
Peale's peregrine falcon (Falco peregrinus pealei), and trumpeter swan (Cygnus 
buccinator).  Sensitive fish species include island king salmon (O. tshawytscha) that 
occur only on Admiralty Island, Fish Creek chum salmon (O. keta) that occur only in 
Fish Creek near Hyder, and northern pike (Esox lucius) that occur only in the Yakutat 
Forelands.  Only the northern goshawk, trumpeter swan, osprey, and Peale’s peregrine 
falcon will be addressed in detail, since none of the sensitive fish species occurs in the 
project area.  Habitat information for these species was obtained from the TLRMP Final 
EIS (Forest Service 1997c), other literature and files, area maps, and people familiar 
with the project area. 

4.1.1 Northern Goshawk 
The Queen Charlotte northern goshawk is a species of concern and a Forest Service-
listed sensitive species.  Concern exists over the viability of the goshawk population in 
southeast Alaska because of reductions in the amount of this species’ preferred habitat—
mature and old-growth forests—as a result of timber harvesting (Forest Service 1997c).  
In 1994 USFWS received a petition to list the Queen Charlotte northern goshawk under 
ESA.  USFWS decided not to list the goshawk at that time, and again in 1997. 
Conservation measures for this species, such as the standards and guidelines in the 
TLRMP, could eliminate the need for additional protection and possible listing. 

The goshawk is a wide-ranging forest raptor that occupies old-growth forest habitat in 
southeast Alaska.  Suitable nest site habitat consists of large trees with a dense canopy 
and generally an open under-story averaging 12 to 37 acres in size (Flatten et al. 2001).  
Titus et al. (1994) documented that fifteen (83 percent) of the 18 nests found in southeast 
Alaska during the study period were located in productive old growth with the remaining 
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3 nests (17 percent) located in mature second-growth (>90 years) stands.  Productive 
old-growth forest is an important component of goshawk habitat use patterns.  Radio-
marked goshawks consistently select this forest habitat type, relative to availability, with 
68 percent of all relocations occurring in productive old growth forest.  Most other 
habitat types (such as alpine, subalpine, peatland [muskeg], and clearcuts) were used 
infrequently or avoided by goshawks. 

Landscape factors, such as slope and elevation, along with beach, riparian, and estuary 
areas, are important to goshawk habitat suitability.  Goshawks appear to prefer 
elevations lower than 800 feet and slopes less than 35 percent (Iverson et al. 1996).  
Riparian zones ranked as the most important landscape component used by radio-
collared goshawks (Iverson et al. 1996).  Radio-tracking results also indicated that 
goshawks make extensive use of areas within 1,000 feet of beaches and estuaries (Titus 
et al. 1994).  Beach, estuary, and riparian habitats generally support greater prey 
diversity and net prey productivity, both of which are important to goshawk habitat 
quality (USDA Forest Service 1997a).  Potential goshawk nesting habitat is defined as 
high-volume old growth on slopes less than 60 percent and below 1,000 feet in elevation 
(USDA Forest Service 1998a). 

In an effort to evaluate the status, population, and habitat ecology of the northern 
goshawk on the Tongass National Forest, ADF&G and the Forest Service conducted a 
goshawk study from 1991 to 1999 (Flatten et al. 2001).  Sixty-one nesting areas in 
southeast Alaska were documented as a result of this study.  There are 15 documented 
goshawk nests on the Juneau Ranger District.  Eleven of the 15 nests are located on 
private or state-owned lands adjacent to NFS lands. 

Foraging areas comprise the largest majority of a goshawk breeding home range.  
Foraging habitat is characterized by forested stands with more diverse age classes and 
structural characteristics (e.g., snags, woody debris) than nesting areas.  Breeding season 
home range size depends primarily on the quality of foraging habitat and prey 
availability.  In southeast Alaska, prey remains identified in goshawk breeding areas 
included Steller’s jays (Cyanocetti stelleri), grouse (Dendragapus spp.), varied thrushes 
(Izoreus naevius), red squirrels (Tamiasciurus hudsonicus), and various woodpecker 
species (Iverson et al. 1996).  The median size adult goshawk home range during the 
breeding season in southeast Alaska, using 100 percent minimum convex polygons 
(MCP) from radio telemetry locations during 1992-1999 survey seasons, was 10,631 
acres (female) and 10,517 acres (male) (Flatten et al. 2001).  

Potential habitat for goshawks (i.e., old-growth forest) can be found throughout the 
Johnson and Slate Creek drainages, and an active goshawk nest was previously 
documented on National Forest System lands approximately 2 miles from the Jualin 
Mine site (ABR 2000).  In addition to this nest site, other known goshawk nesting areas 
have been documented in the vicinity of the project area on state-owned land near Echo 
Cove, and in the Lace River drainage (Titus et al. 1994, Forest Service project records).    
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Approximately 1,914 acres of high-volume productive old growth occur within the 
project area.  Removal of suitable goshawk habitat would occur under Alternatives B, C, 
or D, ranging from approximately 58 to 60 acres.  No areas identified as volume class 6 
(course canopy structure) would be removed under any of the aforementioned 
alternatives.   

A goshawk survey was conducted in June 2004.  No goshawks responded to taped 
broadcast calls in the vicinity of the nest tree previously documented in 2000.  The nest 
tree location was approached after broadcast calls from the road were conducted with no 
response and field personnel found that the nest tree was likely downed by wind.  
Additional calls were conducted nearby with no response.  Based on the 2004 survey 
effort, no active nest is present and the nesting area is not occupied, and therefore, 
TLRMP standards and guidelines (see below) do not apply.  However, mitigation 
measures include conducting early season goshawk surveys prior to road construction or 
reconstruction and use, and for a minimum of two years after operations begin to 
document any nesting in the vicinity of the access road and in other suitable habitat in 
the vicinity of the mining operations.  If a new nest was located, TLRMP standards and 
guidelines would apply.   

Under Forest Service standards and guidelines (Forest Service 1997b), protection of at 
least 100 acres of productive old-growth forest centered around a known or probable 
nest site, (typically high-volume old-growth with greater than 60 percent canopy closure 
and open understory), and seasonal restrictions would apply to any nest located within 
600 feet of a continuous source of noise between 15 March and 15 August.  

Determination 
Based on current absence of goshawks and protection measures required by TLRMP 
standards and guidelines if goshawks are found in the future, the project may impact 
individuals, but is not likely to cause a trend to federal listing or a loss of viability for 
the northern goshawk.    

4.1.2 Osprey 
Ospreys are specialized raptors that are not commonly observed in southeast Alaska.  
Sixteen osprey nesting areas have been documented on the Tongass National Forest, 15 
in the Stikine River area and one in the Ketchikan area.  Osprey nests in southeast 
Alaska usually occur in broken-top spruce trees or western hemlock snags.  The mean 
diameter breast height (dbh) of nest trees in the Stikine River area was 38.6 inches 
(ranging from 15.7 to 54 inches), and the mean height was 105 feet (ranging from 49 to 
177 feet).  Nests were located within the beach fringe and averaged 0.7 mile (ranging 
from 0.25 to 1.4 miles) from the closest salt water.  Their diet consists mainly of fish; 
therefore, they are usually found near lakes, streams, beaver ponds, coastal beaches, or 
large estuaries (Forest Service 1997c). 
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Although osprey frequently adapt to human activities, disturbances that keep adults from 
their nests during incubation in May or June may increase the mortality rate of eggs or 
nestlings.  The osprey is adversely affected by stream or waterway alterations that 
reduce fish populations or visibility in areas traditionally used as feeding areas 
(VanDaele 1994).  Potential nesting habitat for this species will be maintained under the 
TLRMP estuary and beach fringe standards and guidelines, which require maintaining a 
1,000-foot-wide beach fringe of mostly unmodified forest to provide important habitats 
for wildlife (Forest Service 1997b). 

Although osprey nesting and foraging habitat is available near the project area, 
especially along the major rivers draining into Berners Bay, no ospreys have been 
recorded near the project area. 

Determination 
Because no known nesting by ospreys occurs in the Jualin/Kensington region, mine-
related impacts on this species’ population would not be likely to occur.  Therefore, the 
proposed project will have no impacts on osprey.  

4.1.3 Peale’s Peregrine Falcon 
Peale’s peregrine falcons are known to migrate through southeast Alaska in spring and 
fall, but are more commonly found in interior Alaska (Forest Service 1992).  The Peale’s 
peregrine falcon subspecies is not listed as endangered or threatened, but it is covered by 
a provision of the “similarity of appearance” which broadens the scope of protection for 
all peregrine falcons.  Peale’s peregrine falcons nest on cliffs from 65 to 900 feet in 
height along the outer coast of the Gulf of Alaska.  Nest distribution in southeast Alaska 
is closely associated with large seabird colonies located on the outer coasts or nearby 
islands (Forest Service 1997b).  Rock outcrops in the project area are more common in 
areas above the tree line, which do not provide suitable nesting habitat.  Forest Service 
standards and guidelines call for the protection and maintenance of habitats for peregrine 
falcons.  

Determination 
Because no nesting (rock outcrops overlooking water) occurs in the project area, the 
proposed project will have no impacts on the Peale’s peregrine falcon or their prey 
species. 

4.1.4 Trumpeter Swan 
Trumpeter swans breed in Alaska and winter along the Pacific Coast from the Alaska 
Peninsula to the mouth of the Columbia River.  Trumpeter swans nest in the Interior and 
Gulf Coast regions of Alaska and winter primarily in coastal southeast Alaska, British 
Columbia, and south to the Columbia River in Washington State (Bellrose 1976).  The 
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largest nesting population of swans on the Tongass National Forest occurs on the 
Yakutat Forelands (Conant et al. 2001). 

Swans pass through southern-southeast Alaska in the spring and fall during migration to 
and from their breeding grounds.  Swans that over-winter here usually move to large 
lakes and estuaries once the weather turns cold.  They arrive in mid-October as they are 
migrating south, and their numbers increase as migration continues.  Preferred winter 
habitat is open-water lakes and large freshwater streams, especially near intertidal flats 
(Conant et al. 2001).  Wintering swans have been located in three areas on Admiralty 
Island, Mitchell Bay (30 swans), Hood Bay (4 swans), and Gambier Bay (6 swans) 
(Conant et al. 2001). 

Swans typically leave for their breeding area by mid-April.  USFWS has been 
monitoring nesting and wintering swans since 1965.  The summering population of 
swans in southeast Alaska continues to increase.  Nesting swans have been documented 
along the Berners, Antler, and Lace rivers, which feed into Berners Bay.  However, no 
known nesting by trumpeter swans occurs in the Jualin/Kensington region.   

Impacts of implementing the proposed action alternative (i.e., Alternative B) or 
Alternatives C or D on trumpeter swans would likely be associated with human activity 
(barge traffic, crew shuttle traffic, noise from mine operations) during the fall, winter, 
and spring months when migrating or over-wintering birds may be present in Berners 
Bay.  In addition, the inundation of approximately 33 acres of upland area adjacent to 
Lower Slate Lake would reduce trumpeter swan foraging habitat, though additional 
habitat would likely be created along the edges of the “new” shoreline.   

Impacts from crew shuttle and barge traffic to swans wintering near the mouths of 
Antler, Lace, and Berners rivers should not occur due to distance. Indirect impacts to 
breeding trumpeter swans from increased access due to the construction of a dock at 
Cascade Point and associated roads may increase the likelihood of disturbance during 
the breeding season if recreational airboat use increases up the rivers.   

Determination 
Because no known nesting by trumpeter swans occurs in the Jualin/Kensington region, 
mine-related impacts on this species’ population would not be likely to occur.  The 
proposed project will have no impacts on trumpeter swans that nest along the Berners, 
Antler, and Lace river drainages.  No swans have been documented specifically using 
Berners Bay, therefore no impacts to wintering swans are anticipated.  Monitoring will 
take place during the winter months.  If monitoring documents swans wintering in the 
area, potential disturbance to swans would be evaluated and mitigated by restricting or 
reducing crew shuttle and tug/barge traffic.  
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4.1.5 Forest Service Sensitive Listed Fish Species 
The TLRMP identified three sensitive listed fish species that occur on the Forest: Fish 
Creek chum salmon, island king salmon, and northern pike.   

Northern pike are found only on the Yakutat Forelands, and Fish Creek chum salmon 
occurs only near Hyder, south of the project area.  The island king salmon occurs 
naturally on islands, including runs in King Salmon and Wheeler creeks located on 
Admiralty Island south of the project area.  King Salmon Creek is located in Seymour 
Canal on the east side of Admiralty Island.  Wheeler Creek flows into Chatham Strait on 
the northwest side of Admiralty Island.  

Determination 
The proposed project will have no impacts on any of the aforementioned sensitive listed 
fish species or their habitat. 
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5. CUMULATIVE EFFECTS 

5.1 CUMULATIVE EFFECTS 
NEPA defines cumulative effects as “the impact on the environment which results from 
the incremental impact of the action when added to other past, present, and reasonably 
foreseeable future actions regardless of what agency (federal or non-federal) or person 
undertakes such actions.”  This section discusses the cumulative effects on marine and 
terrestrial wildlife species that are associated with the Kensington Gold Project.  Other 
projects under consideration in this analysis are Goldbelt’s proposed development at 
Echo Cove, the Cascade Point Access Road, and the Juneau Access Road, and these are 
discussed below in more detail. 

5.1.1 Echo Cove Development (Goldbelt) 
Goldbelt, Inc., an Alaska Native corporation, owns approximately 1,400 acres along the 
east and west shores of Echo Cove.  The proposed action includes the construction and 
use of a dock at Cascade Point to transfer workers to the mine site.  This aspect is 
addressed in detail in the full analysis section of this document.  The remaining aspects 
of Goldbelt’s Echo Cove development are analyzed here in terms of cumulative effects. 
The Forest Service has taken this approach because construction of the dock is a specific 
proposal, while the other aspects of the development are considered to be in the 
conceptual or planning stages. 

Goldbelt released the Echo Cove Master Plan (Master Plan) in March 1996, which is a 
document that described the development proposed for its Echo Cove property.  The 
Master Plan calls for development of approximately 10 percent of the Echo Cove lands.  
The initial phase is described as construction of a staging area and log transfer facility at 
Cascade Point; however, Goldbelt logged the area using a helicopter and a barge to 
remove the logs from the site.  No other plans exist for additional logging.  Subsequent 
phases of the Master Plan are still in the planning stages, but they could include a 
convenience store/gas station, power generation station, and water and sewage treatment 
facilities.  Goldbelt identified the following goals for the development of a dock at Echo 
Cove: 

• High-speed ferry service to Haines or Skagway 

• Increased tourism opportunities, including operations with new excursion ships  

• Support of the Lynn Canal fishing industry 

Boats used for tourism would be of similar size to the crew shuttle used to transport 
workers to Slate Creek Cove.  The fisheries dock would allow fishermen working in 
Lynn Canal a place to unload fish for shipment to processing plants or shipping 
terminals in Juneau.  Goldbelt also includes a provision for mine housing and other 
personnel support for the Jualin Mine as some of the goals for development. 
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5.1.2 Cascade Point Access Road 
The Forest Service completed an FEIS for the Cascade Point Access Road in March 
1998.  The Forest Supervisor selected Alternative B, with modifications in the ROD.  
This alternative authorized the issuance of a road easement to Goldbelt for construction 
of the 2.5-mile access road across National Forest lands for the purpose of developing 
the area.  The road would be gated to restrict public access during construction and until 
one of the planned public facilities was constructed on private land at Cascade Point.  
The modifications included signage identifying points where land ownership changed 
from public to private; public vehicular use of the road upon completion of initial dock 
development when, in the opinion of the Forest Service in collaboration with Goldbelt, 
development activities do not create hazards to public safety; construction of a turnout 
with parking on National Forest System land where public land extends to the beach; 
and on-site monitoring of cultural resources by an archaeologist during construction of 
the road. 

5.1.3 Juneau Access Road 
The Alaska Department of Transportation and Public Facilities (ADOT&PF), in 
cooperation with the Federal Highway Administration, is developing a Supplemental 
Draft EIS to assess the potential impacts associated with improving access to Juneau.  
Three alternatives could affect the project area—Alternatives 2, 2A, and 2B.  
Alternatives 2 and 2A involve a “hard link” along east Lynn Canal between the end of 
the existing Glacier Highway to the Katzehin River.  From the Katzehin River, one 
alternative would continue with a road to Skagway, while the other would involve a 
ferry terminal.  

Under these alternatives, the road would be constructed around Berners Bay.  The initial 
proposal included a causeway across the head of Berners Bay, although the new 
proposal would include crossings of the Antler/Gilkey and Berners rivers in forested 
wetlands and uplands upstream of where the causeway would have crossed.  Alternative 
2B would extend the Glacier Highway to Sawmill Creek.  Marine terminals would be 
built at Sawmill Creek and on the west shore of Slate Creek Cove to support a ferry 
connection between the two points.  The northern end of the road would begin on the 
west shore of Slate Creek Cove and continue north to Skagway.  ADOT&PF has 
indicated that it would consider using a dock at Cascade Point as a ferry terminal rather 
than constructing a separate facility at Sawmill Creek, if it appeared likely that the 
facility would be constructed.  For the purposes of this analysis, it is assumed the facility 
at Cascade Point would be built and ADOT&PF would use Cascade Point as the 
southern ferry terminal.  The analysis also assumes mine employees would access the 
mine via the road rather than the crew shuttle boat if the road were completed during the 
operating life of the mine. 
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5.1.4 Extension of Mining Operations 
The 1997 SEIS evaluated the expansion of mining activities into the Jualin deposit under 
the cumulative effects analysis and assumed it could add an additional 4 to 5 years to the 
proposed operation.  No information is available to indicate additional exploration 
activities have been conducted on the Jualin deposit, although development of facilities 
associated with the Jualin Mine have been incorporated into Alternative B.  This 
discussion of cumulative impacts uses the same assumption but focuses on additional 
mining activities extending the life span rather than expanding the output of the 
proposed operation.  Either type of activity would require additional permitting and 
NEPA review. 

Under Alternative B, backfilling 40 percent of the tailings is an operational requirement, 
resulting in approximately 4.5 million tons being deposited in the DTF and 3 million 
tons being backfilled.  This discussion, for the purposes of cumulative effects, assumes 
that the operator could mine enough ore to generate a total of 20 million tons of tailings 
as proposed under Alternative A.  This would result in the generation of an additional 
12.5 million tons of tailings beyond those covered in this 2004 SEIS.  The assumption is 
that all these tailings would be deposited in the TSF, creating a need for storage of a total 
of 17 million tons.  This would represent a worst-case scenario in terms of tailings 
storage.  It is likely that a portion of the tailings would continue to be backfilled into the 
mine.  

Expanding the storage capacity of the TSF to accommodate an additional 12.5 million 
tons of tailings would require a significant enlargement of the dam.  Rough calculations 
indicate that the final height of the dam would need to be approximately 175 feet, almost 
double its height under Alternatives B, C, and D.  The construction methods, stability, 
and design criteria would have to be thoroughly investigated to determine the actual 
height, size, and construction requirements. Assuming the same depth of water covering 
the tailings (9 to 20 feet), the ultimate size of the lake would be approximately 150 acres 
and would envelop both Lower and Upper Slate lakes. 

5.1.5 Cape Fox/Sealaska Land Exchange 
Congress is considering legislation that would enact a land exchange between the Forest 
Service and Cape Fox, Inc., and the Forest Service and Sealaska, Inc.  In October 2004, 
the bill was voted down, however, it is unclear whether this legislation will be amended 
and further considered in the future.  Cape Fox is an Alaska Native Village Corporation, 
and Sealaska is an Alaska Native Regional Corporation.  The exchange with Cape Fox 
would convey the surface rights to approximately 2,700 acres of land in the Johnson and 
Slate creek drainages, which is in the same area where activities are proposed for the 
Kensington Gold Project.  In return, the Forest Service would receive lands owned by 
Cape Fox determined to be of equal value and identified after the legislation is enacted.  
The exchange would also convey surface and subsurface rights to approximately 9,300 
acres of land in the Johnson, Sherman, and Sweeny creek drainages to Sealaska, as well 
as the subsurface rights under the land conveyed to Cape Fox.  The Forest Service would 
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receive Sealaska lands of equal value identified after the legislation is enacted.  It should 
be noted that the land exchange is being considered by Congress and is not a Forest 
Service action, nor is it subject to review under NEPA. 

If the land exchange is enacted, the lands surrounding the Kensington Gold Project 
would come under the ownership of Cape Fox and Sealaska.  Coeur and other owners of 
patented claims would retain their ownership.  The use of the lands conveyed to Cape 
Fox and Sealaska would be subject to the same regulatory framework that governs any 
other private lands in Alaska.  Coeur has an agreement with Cape Fox and Sealaska that 
would allow Coeur to continue the permitting process for the Kensington Gold Project 
and operate the mine either as currently permitted or as proposed under the amended 
plan of operations.  The result of the exchange would be that the Forest Service would 
cease to be involved from a land management standpoint.  The operation would still be 
required to obtain permits from ADNR, EPA, and USACE.  Statutory requirements 
under NEPA, as enforced by EPA and USACE, would still have to be satisfied; 
however, one of these agencies would assume the role of lead agency.  Reclamation 
standards would be established under the terms of the ADNR, EPA, and USACE 
permitting requirements, but they would also reflect the desires of the landowners—in 
this case, Cape Fox and Sealaska. 

Although the lands would become private and could be used for timber harvest or the 
development of recreation or housing, these actions are not considered reasonably 
foreseeable in terms of cumulative effects.  No further proposals exist for the land other 
than to allow the Kensington Gold Project to continue with the permitting process. 
Therefore, the discussion of cumulative effects related to the land exchange is limited to 
the potential impacts from a change in regulatory requirements, primarily affecting 
reclamation. 

5.2 AQUATIC RESOURCES IMPACTS 
The Kensington Gold Project would not affect marine resources as a part of mining 
operations, except for the dredging necessary to construct the marine terminal, periodic 
dredging to keep the channel to Echo Cove open (Alternative C), and the increase in 
barge and crew shuttle traffic associated with the project.  There would be a potential for 
impacts on marine resources during the life of the project as a result of an increased risk 
of fuel spills due to the increase in barge and crew shuttle traffic.  The potential for 
accidental spills is very low.  An extension of the project life would extend the duration 
of effects, but it would not increase the magnitude of effects. 

The construction of the landing facilities at Echo Cove could increase boat traffic in 
Berners Bay.  A change in traffic volume and patterns could force a shift in fishing 
locations for a small number of shrimp and crab pot fishermen.  An increase in boat 
traffic beyond what is already associated with the Cascade Point development could 
cause seasonal disturbance to marine mammals, particularly Steller sea lions, which 
forage seasonally in the area, and thus contribute to cumulative effects on marine 
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mammals.  Any contribution to cumulative effects on marine resources from the 
Cascade Point Access Road would be minimal. 

The Juneau Access Road could include crossings of streams draining into Berners Bay.  
The potential for impacts would occur mostly during construction with possible 
increased sediment loads at stream crossings.  However, any contribution to cumulative 
impacts on marine resources from Alternatives 2 and 2A of the Juneau Access Road 
project would be minimal.  Alternative 2B includes marine terminals with associated 
ferry traffic.  This alternative could increase the cumulative effects discussed above by 
further increasing the potential risk of accidental spills.  However, the potential water 
quality impacts on both the freshwater and marine environments from contaminants in 
Juneau Access Road runoff (e.g., oils, salts, other toxics) were predicted to be negligible 
(URS 2004a).  As stated above, an increase in boat traffic beyond what is already 
associated with Cascade Point development could cause seasonal disturbance to 
foraging, marine mammals in the area and thus contribute to cumulative effects on 
marine mammals. 

5.3 TERRESTRIAL WILDLIFE IMPACTS 
The Kensington Gold Project, when combined with other projects occurring or 
potentially occurring in the Berners Bay area, would produce additional impacts on 
wildlife and their habitat.  However, it is not likely to add a significant amount of 
impacts because of the distribution and proximity of the disturbance. 

Reasonable and foreseeable impacts on wildlife and their habitat would likely occur as a 
result of partial or full development of Goldbelt’s Master Plan at Echo Cove and the 
associated construction of the Cascade Point Access Road.  The extent of total acres of 
wildlife habitat potentially disturbed is unknown.  However, based on available 
modeling information, further reductions in the assumed carrying capacity for brown 
bear, black bear, American marten, and mountain goats would occur, ranging from less 
than 6 percent for mountain goats to 55 percent for marten, if full development took 
place (Forest Service 1998b).  The aforementioned habitat reductions include loss of 
beach fringe, which provides important travel corridors for many wildlife species. 

The Juneau Access Improvements Supplemental Draft EIS project area partially 
overlaps this project area and would add cumulatively to impacts on wildlife and their 
habitats in the Berners Bay area.  Construction of Alternative 2 of the Juneau Access 
Road, consisting of a road around Berners Bay, would result in the permanent loss of 
approximately 413 acres of terrestrial habitat, of which almost all is within the beach or 
estuary fringe and contains 364 acres of productive old-growth forest (URS 2004).  For 
species that use productive old-growth forest for some or all of their life requisites (e.g., 
American marten, marbled murrelet, northern goshawk, woodpeckers), the greatest loss 
of productive old-growth forest associated with the Kensington Mine Project ranges 
from approximately 140 acres under Alternative B and D to 150 acres under Alternative 
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C.    Other habitats, such as wetlands, would eventually be restored to their previous 
condition during reclamation. 

Direct impacts of the Juneau Access Improvements Project on both terrestrial and 
marine wildlife species include direct habitat loss, fragmentation, and disturbance from 
construction, maintenance, and vehicle traffic associated with the road, construction of 
marine terminals, and ferry traffic.  Marine mammals could be affected primarily by 
construction and traffic disturbance around Berners Bay and where the road is adjacent 
to the beach.  Marine birds would be affected by disturbance during the nesting season 
and loss of habitat.  Terrestrial mammals would be affected by loss of habitat, habitat 
fragmentation, and mortality from vehicle collisions.  The moose population could be 
impacted under Alternative 2 due to increased access for hunters and vehicle caused 
mortality.  Terrestrial birds would be affected by loss of habitat, nest disturbance, and 
edge effects, although marine birds would experience less disturbance with the 
elimination of the crew shuttle boat. 

The proposed Cape Fox/Sealaska land exchange could affect wildlife and their habitat.  
Although there are no current proposals, future development at the site, depending on its 
extent and nature, could affect wildlife habitat and connectivity between the three small 
Old Growth land use designations (LUDs) in the Kensington Gold Project area.  If this 
proposal is implemented, there is Tongass Plan Implementation Team clarification that 
addresses land exchanges involving Old-growth LUDs.  The exchange could also affect 
areas with other limited development land use designations to the north and east of the 
project area. 

The impacts associated with the projects described above would be additive to those 
predicted from the Kensington Gold Project and would encompass a much larger area.  
However, seasonal restrictions on barge and crew shuttle boat traffic, expansion of the 
existing small OGHs under the action alternatives to increase habitat protection and 
connectivity between the beach fringe and higher elevation areas, and other mitigation 
associated with the Kensington Gold Project would limit the extent of the additive 
cumulative impacts within the Berners Bay watershed. 
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6. MITIGATION MEASURES 

If any previously undiscovered endangered, threatened, or sensitive listed species are 
encountered at any point in time prior to or during the implementation of this project, the 
District Biologist and/or Forest Biologist would be consulted and appropriate measures 
would be implemented. 

Should construction of both dock facilities occur outside of the April-May timeframe, it 
is not expected to have any adverse impacts on humpback whales or Steller sea lions.  
Although both humpback whales and sea lions can be found in the Bay all year, large 
foraging concentrations coincide with the eulachon runs and herring spawning.  
Additional mitigation measures to reduce or eliminate potential adverse effects are listed 
below. 

6.1 PROPOSED MITIGATION MEASURES FOR THE HUMPBACK 
WHALE, STELLER SEA LION, OTHER MARINE MAMMALS, 
AND PACIFIC HERRING 

• Limit marine terminal construction activities (Alternatives B, C, and D) to avoid in-
water work during critical times of the year (e.g., eulachon run, herring spawning) to 
avoid disturbance to Steller sea lions, humpback whales, and other marine mammals 
that forage heavily in Berners Bay during April-May.  No in-water dock 
construction activities would occur between March 15 and June 30. 

• During the marine terminal construction window, in-water activities such as pile 
driving and dredging would not occur when humpback whales or Steller sea lions 
are within 1,000 feet, as determined from on-site monitoring by a NMFS-approved 
marine mammal biologist. 

• Develop a traffic plan (see Appendix A for Coeur’s initial draft Berners Bay 
Transportation and Mitigation and Management Practices Plan).  The traffic plan 
will minimize potential adverse effects in the following ways: 

− Coeur will identify and operate according to a “designated transportation 
routing,” for the daily marine vessel transport of mine workers 

− Regular schedules will be established for weekday and weekend workers’ 
transport (these will minimize the number of daily trips to the extent practicable) 

− Designated routing and schedules will be established for barge transport to the 
Slate Creek Cove dock site 

− Vessels will operate at low, constant speeds (i.e., less than 12 to 13 knots) and 
regularly scheduled intervals during the eulachon run/herring spawning time 
period, typically mid-April through early-May 

• Vessels will not approach within 100 yards of humpback whales at all times.  
Vessels will also not approach within 100 yards of Steller sea lions and other 
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sensitive marine mammal species, to the maximum extent practicable.  Coeur will 
work with ADNR and NMFS to establish specific approach measures to be used 
where avoidance is not feasible.   

• Coeur will fund a NMFS “observer” to accompany the designated vessel pilot and 
take part in determining the best daily routing from the dock facilities, to minimize 
Steller sea lion encounters and also minimize incidental takings within the context of 
insuring reasonable access to the Kensington Gold Project mine site. 

• Kensington marine vessel fueling will not take place at the Slate Creek Cove dock, 
except for emergency environmental situations and/or conditions involving worker 
safety that dictate such limited use. 

• Coeur will work with NMFS and USFWS to develop a “Steller sea lion awareness 
training” manual to be used by Coeur (and other) marine pilots operating vessels in 
Berners Bay. 

• Mitigation Measures Specific to Alternatives B and D (Cascade Point): 

− Marine fueling of Coeur transport vessels will occur only at the Cascade Point 
dock, Auke Bay dock, or other approved U.S. Coast Guard facilities.   

− The Cascade Point dock will be used primarily by a single dedicated marine 
vessel to transport mine workers to and from the mine site. 

− No other vessel fueling, except the Coeur Kensington marine vessel, would be 
fueled at the Cascade Point facility. 

− No fuel storage would occur at the site; a fueling truck from Juneau would be 
used to meet the dedicated vessel’s needs. 

− Vessel operations from the Cascade Point terminal would be prohibited from the 
time pre-spawning aggregations of herring are observed around the dock facility 
until spawning has been completed (typically two weeks).  Coeur would be 
required to limit disturbance from vessel noise, lights, and other sources that 
may discourage herring from utilizing spawning habitat in the vicinity of 
Cascade Point.  ADF&G would determine the occurrence and timing of herring 
spawning.* 

− Fueling of vessels at Cascade Point marine terminal would be prohibited from 
the time pre-spawning aggregations of herring are observed around the dock 
facility until herring eggs have hatched (typically four to five weeks).  During 
this period, fueling would occur outside of Berners Bay at a U.S. Coast Guard 
approved facility such as Auke Bay.  ADF&G would determine the occurrence 
and timing of herring spawning.* 

*These are mitigation measures that are currently being considered for inclusion in 
the final State Tidelands Lease for the Cascade Point dock facility. 

• During eulachon spawning period, Coeur will reduce the typical daily worker 
transport schedule from 3 to 5 trips per day to no more than 2 or 3 trips/day (except 
for emergency environmental or safety situations) 
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• Coeur will build up onsite fuel inventories in advance of the eulachon and herring 
spawning period to a level that would support operations for a 30-day period, in 
order to reduce or eliminate mining operation fuel barging during the eulachon and 
herring spawning period 

• Coeur will limit concentrate barging during the 2 to 3 week eulachon spawning 
period (similar to reduced fuel shipments) 

• Other chemical and supplies shipments will be curtailed during that period, to the 
extent practicable, to further limit all barging and reduce Steller sea lion encounters  

• Coeur will prepare a spill prevention, control, and containment (SPCC) plan for 
approval by Forest Service, CBJ, ADNR, and USACE personnel (see Appendices B 
and C).  In addition to the Standard Operating Procedures outlined above and in 
Appendix A, the SPCC plan lists the industry standard preventative measures 
required when transporting, storing, or using bulk materials at the mine site.  The 
SPCC Plan also identifies the potential risks and appropriate mitigation measures.  
These include stationing spill response trailers at each marine facility, the process 
area, and strategic locations along the traveled corridor where unexpected discharge 
of hazardous materials could directly enter the Johnson Creek system.   

• Coeur will ensure that construction equipment has noise control devices (e.g., 
mufflers) no less effective than those provided on the original equipment.  
Additional noise reduction measures include speed limits, not allowing compression 
braking on haul roads beginning at the Slate Creek marine facility to the mining site, 
controlling helicopter flight altitudes, and implementing flight path requirements 
(see Appendix D).   

• Coeur will meet with NMFS, ADNR, and ADF&G personnel to review the 
mitigation measures and monitoring plans a minimum of once per year, or as 
needed, to review monitoring information and address the effectiveness of 
mitigation measures.   

 

6.2 SUMMARY 
Overall, Coeur will adhere to the MMPA, ESA, and Forest Service Standards and 
Guidelines, NMFS regulations for approaching whales, and will following the Alaska 
Marine Mammal Viewing Guidelines around other marine mammals such as harbor 
seals, sea lions, dolphins, and porpoise.  This includes maintaining a minimum approach 
distance of 100 yards and traveling at a slow constant speed.
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7. SUMMARY OF DETERMINATION OF EFFECT 

Based on the analysis contained in this document and current protection measures 
required by the MMPA, ESA, and TLRMP standards and guidelines, as well as proposed 
mitigation measures (see Section 6 and attached appendices), the project is not likely to 
adversely affect humpback whales or Steller sea lions.  As shown in the analysis, effects 
from hydrocarbons are discountable because large fuel spills are not likely to occur in 
Berners Bay.  Other potential significant effects, such as noise from construction or 
vessel operation, vessel strikes, increased human activity, and indirect effects to herring 
have been reduced or eliminated so that the impacts cannot be meaningfully measured, 
detected, or evaluated.  In addition, based on no goshawks currently being observed and  
protection measures required by TLRMP standards and guidelines if goshawks are found 
in the future, the project may impact individuals, but is not likely to cause a trend to 
federal listing or a loss of viability for the northern goshawk.  These determinations are 
based on the following:  

• Minor changes to important habitat elements will occur under the proposed action 
alternatives. 

• Timing of construction activities will not occur when large concentrations of marine 
mammals are present in Berners Bay. 

• Additional goshawk surveys will occur before any mining activities take place.  

• Marine mammal mitigation and monitoring will be part of the construction activities 
and initial crew shuttle operations plan. 

In addition to the above, the proposed project will have no effect on the Kittlitz’s 
murrelet, and the following listed fish species:  Upper Columbia River spring-run 
chinook salmon, Snake River sockeye salmon, Upper Columbia River steelhead trout, 
Lower Columbia River chinook salmon, Puget Sound chinook salmon, Upper 
Willamette River chinook salmon, Snake River fall-run chinook salmon, Snake River 
spring/summer-run chinook salmon, Snake River basin steelhead trout, Lower Columbia 
River steelhead trout, and Middle Columbia River steelhead trout.  This determination is 
based on the premise that these species occur in marine waters on the outside coast, to 
the west of the Tongass National Forest.  They are not known to inhabit the coastal 
marine waters of the Tongass National Forest.  They may, however, feed on fish that are 
dependent on the waters of the Tongass National Forest at some stage of their lives. 

Based on the above information, the proposed project will have no impact on the 
following Forest Service sensitive listed wildlife and fish species:  trumpeter swan, 
osprey, Peale’s peregrine falcon, Fish Creek chum salmon, island king salmon, and 
northern pike.  This determination is based on:  no documented occurrence near the 
project area and no habitat present near the project area.   

If any federally listed species are found at a later date, or if any new information relevant 
to potential effects of the project on these species becomes available, then activities 
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causing impacts would be suspended and the Section 7 Consultation process would be 
reinitiated. 
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Background 
 
Coeur Alaska, Inc. (Coeur), a wholly-owned subsidiary of Coeur d’Alene Mines Corporation, is 
proposing to construct and operate a 2000 ton per day (tpd) underground gold mine and 
processing facility on patented and unpatented mining claims located about 45 miles north-
northwest of Juneau, Alaska (Figure 1). The project would be accessible by boat across Berners 
Bay.  Berners Bay has important aquatic resources, marine mammals, and recreation uses.   
 
The Kensington Gold Mine, as currently proposed, would involve the following major operating 
components: 
 

• 2000 tpd underground mining operation 
 
• Conventional flotation milling process at the existing Jualin Millsite; gold 

concentrate to be shipped offsite for final processing 
 

• A tailings storage facility located at Lower Slate Lake 
 

• A 6 mile access road from Slate Creek Cove to the millsite and mine 
 

• Daily access across Berners Bay from a dock at Cascade Point to the upgraded 
Slate Creek Cove landing area and a newly constructed dock 

 
Figure 2 shows a proposed general facilities siting arrangement for the project components.  The 
primary transportation routings (Cascade Point to Slate Creek Cove; Jualin mine access road) are 
highlighted on the figure.  The marine terminal at Cascade Point consists of a breakwater, 
pedestrian access dock, aluminum gangway, and moveable float.  The breakwater has been 
reconfigured as a “dogleg,” to minimize fill intrusion into the intertidal zone.  The breakwater is 
also designed with a breach, to allow shallow water fish passage at most high tides.  The 
breakwater also generally conforms to the shoreline, with limited perpendicular obstruction.  As 
compared to the Echo Cove dock (150,000 yd3 of dredging), only 70,000 yd3 of dredging would 
be required.  The Slate Creek Cove terminal consists of an earthen ramp, platform dock, 
moveable ramp and floating dock.  No dredging is required.  The proposed construction plan 
includes specific best management practices (BMP’s) to reduce sedimentation, construction 
prohibition “windows,” and seasonal noise constraints.  Operational BMP’s are described later in 
this document. 
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Purpose and Need for Policy 
 
During the environmental impact (NEPA) review process for the Kensington Gold Mine 
operation, resource agencies and certain publics raised concerns regarding potential impacts of 
construction and operation of the proposed docks at Cascade Point and Slate Creek Cove on 
local spawning eulachon and Pacific herring spawning, and Steller sea lion populations.  Key 
concerns are summarized as follows, for the purposes of this plan: 
 

• Eulachon – Returning adult fish are found congregating in Berners Bay near Slate 
Creek Cove during April and May, before moving into fresh water at the mouth of the 
Lace, Berners and Antler Rivers.  At this time, Steller sea lion abundance also increases.  
Concern exists over construction and operational activities involving noise and increased 
dock traffic, and effects on fish spawning and sea lion feeding. 
 
• Pacific herring – Returning fish are known to congregate in the vicinity of the 
proposed Cascade Point dock during about a 2-3 week period between late April and 
early May when they spawn.  Construction of a breakwater and dock at Cascade Point 
could result in a loss of permanent habitat; residual hydrocarbons potentially resulting 
from accidental petroleum spills and/or general marine vessel operations could also 
adversely affect fish growth and development, and possible spawning. 

 
• Steller sea lion – Excessive noise associated with dock construction and marine vessel 
operations and traffic could potentially stress sea lion populations, foraging behavior, and 
reproduction. 

 
Transportation use, such as the daily transport of mine workers and barging of supplies and 
concentrate, could also impact recreation users.  Regular announced schedules, limited trip 
schedules, and adherence to speed limits and wake control will largely offset these effects. 
 
The effects of the proposed dock facilities and marine traffic associated with the daily commute 
are difficult to predict.  Resource managers indicate they do not have enough information 
regarding specific habitat factors and potential environmental stressors from development 
projects such as Kensington.  These researchers and managers agree that a combination of Best 
Management Practices (BMP’s) and a monitoring program are necessary to mitigate potential 
impacts of the proposed project.  The BMP’s would focus on reducing impacts during 
construction by prohibiting “in water” work during the critical spawning and incubation period, 
and controlling sedimentation.  BMP’s implemented during operations would focus on limiting 
potential pollution from petroleum hydrocarbons, and optimizing avoidance actions for marine 
mammals (sea lion) congregating populations in the area, to the extent practicable. 
 
For the purposes of this plan, best management practices are activities, including passive 
treatment, operating procedures, and avoidance actions, that prevent or reduce the discharge of 
pollutants, and limit encounters with marine mammals and special fish species.  The BMP’s 
included herein are also intended to provide mitigation, consistent with the Clean Water Act, 
Endangered Species Act, and other applicable federal, state and local laws and regulations.  The 
plan is also intended to be consistent with Coeur’s Environmental Policy:  “producing and 
protecting.”  Key provisions are intended to increase employee awareness of hazards, and 
thereby improve worker safety and limit pollution liabilities and risks. 
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Associated monitoring programs would at the same time provide critical information on herring 
habitat, spawning locations, and water quality.  Best Management Practices and monitoring 
priorities for this Berners Bay Transportation Policy and Mitigation and Best Management 
Practices Plan can be generally summarized as follows: 
 
Best Management Practices listed in this plan would include (but not be limited to): 
 

• Prohibit in-water construction activities during the period April 15 through June 30 
 
• Silt curtains or other methods to control sediment from being transported off-site into 

adjacent habitat during construction 
 

• Measures to prevent and control petroleum hydrocarbons from getting into the water 
during both construction and operations 

 
Monitoring would include: 
 

• Water quality monitoring for petroleum hydrocarbons in Berners Bay 
 
• Map submerged aquatic vegetation between Echo Cove and Cascade Point 

 
• Monitor and document colonization and habitat value of the breakwater 

 
• Monitor and document herring spawning activity and location(s) in Berners Bay 

 
Overview of Coeur’s Goals, Policy and Transportation/Mitigation Plan 
 
Coeur has developed environmental management policies, guidelines, and practices included in 
this document to ensure that environmental impacts are minimized and mitigated during 
construction and operation of the Kensington Gold Mine, including related transportation 
facilities and needs.  Implementation of these environmental protection measures will occur, as 
soon as the Final Supplemental Environmental Impact Statement (FSEIS) and Record of 
Decision (ROD), and related applicable permits are issued by the respective agencies, approving 
the project.  The BMP plan outlined herein will be incorporated into the “Final Plan of 
Operations for the Kensington Gold Mine,” and submitted to the USDA Forest Service for 
approval, in advance of construction of related facilities on National Forest lands. 
 
The following primary goals are identified for the “Coeur Alaska Kensington Gold Mine Berners 
Bay Transportation Policy and Mitigation and Best Management Practices Plan”: 
 

Goal #1:  The overall policy and direction of this plan is comprised of “standard operating 
procedures” (SOP’s), to be followed by Coeur and all its contractors, service 
providers, and consultants as part of the marine facilities construction and 
operating plans.  These SOP’s will be included in all related construction and 
service contracts. 

 
Goal #2:   The primary overriding goal is:  “to protect the Berners Bay environment as part 

of a coordinated and comprehensive transportation and environmental 
management plan, consistent with the current U.S. Forest Service land use 
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planning goal of Modified Landscape (ML) with a minerals overlay Land Use 
Classification, and the stated goals and objectives of the Kensington Berners Bay 
Consortium.  The stated goals of the ML minerals designation are to encourage 
the prospecting, exploration, development, mining, and processing of locatable 
minerals in areas with the highest potential for mineral development. 

 
Goal # 3:  Other key objectives of the Coeur Transportation Policy and Mitigation and Best 
Management Practices Plan are: 
 

• Avoid in-water construction activities during the period of herring spawning and 
incubation (about April 15 through June 30) 

• Avoid incremental water quality impacts to Berners Bay 
• Commit to one coordinated marine vessel fueling option involving one fueling 

location, for transport of mine workers from Cascade Point to Slate Creek Cove 
• Mitigate potential effects of hydrocarbon inputs from gasoline and fuel on 

sensitive fish species through the implementation of a sound fueling plan, and 
responsible operational BMP program 

• Incorporate recent design improvements for the dock facilities at Cascade Point 
and Slate Creek Cove, in order to facilitate fish passage and intertidal flushing at 
the facilities 

• Continue to financially support and participate in a coordinated/cooperative 
Berners Bay environmental monitoring program initiated by Coeur, ADNR / 
ADF&G, NMFS / Auke Bay Laboratory, and University of Alaska; the program 
could also be expanded, as appropriate and agreed upon 

 
Goal # 4:  Coeur will work with ADNR to develop effective monitoring and mitigation 

programs and appropriate environmental thresholds for mitigation, for the 
Cascade Point and Slate Creek Cove dock sites, as part of the State’s Tideland 
Leases for the two facilities 

 
Goal # 5:  Primary Operating Procedures (SOP’s) of the Transportation/Mitigation Plan for 

Berners Bay to be followed by Coeur, its service providers, and consultants are as 
follows (these will be contractual requirements): 

 
SOP #1:  Coeur will identify and operate according to a “designated 

transportation routing” from Cascade Point to Slate Creek Cove, for the 
daily marine vessel transport of mine workers 

 
SOP #2:  Regular schedules will also be established for weekday and weekend 

workers’ transport (these will minimize the number of daily trips, to the 
extent practicable) 

 
SOP #3:  Routings and schedules will be strictly adhered to, except where 

unusual environmental or workers’ safety considerations dictate an 
alternative approach 

 
SOP #4:  Designated routing and schedules will also be established for barge 

transport to the Slate Creek Cove dock site 
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SOP #5:  Vessels will operate at low, constant speeds and regular scheduled 
intervals; vessels will not approach within 100 yards of Steller sea 
lions, humpback whales, and other sensitive marine mammal species 

 
SOP #6:  Marine fueling of Coeur transport vessels will occur only at Cascade 

Point dock or Auke Bay dock, or other approved U.S. Coast Guard 
facilities.  Kensington marine vessel fueling will not take place at Slate 
Creek Cove dock, except for emergency environmental situations 
and/or conditions involving worker safety which dictate such limited 
use.  Other requirements for Cascade Point, based on a separate 
agreement with Goldbelt are as follows: 

 
 The  Cascade Point dock will be used primarily by a single 

dedicated marine vessel, to transport mine workers to and from the 
minesite 

 No other vessel fueling except the Coeur Kensington marine vessel 
would be fueled a the Cascade Point facility 

 No fuel storage would occur at the site; a fueling truck from 
Juneau would be used to meet the dedicated vessels needs 

 
SOP #7:  The following special considerations will be given by Coeur during the 

spring eulachon spawning season: 
 

 Coeur will work with the NMFS and USF&W Service to develop a 
“Steller sea lion awareness training” manual, to be used by Coeur 
(and other) marine pilots operating vessels in Berners Bay 

 Marine vessel encounters with special fish species, marine 
mammals and important bird species will be recorded and 
reported, as part of the overall monitoring plan 

 Coeur, ADNR/ADFG, and NMFS will annually mutually agree to 
that year’s “eulachon spawning season” to encompass 2-3 weeks, 
during which a “transportation action strategy” will be 
implemented by the company as part of an overall traffic plan 

 As part of the transportation action strategy, during the designated 
eulachon spawning season (approximately between April 15 to 
May 15 window – typically about 2-3 weeks), marine transport 
vessels for the Kensington Gold Project will be fueled outside of 
Berners Bay, at a U.S. Coast Guard approved facility 

 During the designated eulachon spawning season, Coeur will fund 
a NMFS “observer” to accompany the designated vessel pilot and 
take part in determining the best daily routing from Cascade Point 
to Slate Creek Cove dock, so as to minimize Steller sea lion 
encounters, and also minimize incidental takings within the 
context of insuring reasonable access to the Kensington Gold 
Project minesite 

 During this period, Coeur will attempt (to the extent practicable) to 
reduce the typical daily worker transport schedule from 3-5 
trips/day, to not more than 2 or 3 trips/day (except for emergency 
environmental or safety situations) 
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 Coeur will build up onsite fuel inventories in advance of the 
eulachon spawning season to a level which would support 
operations for a 30-day period, in order to reduce or eliminate 
mining operation fuel barging during the eulachon spawning 
period 

 Coeur will, to the extent practicable, limit concentrate barging 
during this 2-3 week period (similar to reduced fuel shipments) 

 Other chemical and supplies shipments will be curtailed during 
that period, to the extent practicable, so as to further limit all 
barging and reduce Steller sea lion encounters 

 Coeur will evaluate the potential practicability and safety 
considerations related to utilizing a portable, moveable dock 
which could receive Kensington mine workers at alternative 
sites within Slate Creek Cove, during the eulachon spawning 
season.  (Note:  may not be possible/practicable) 

 During the herring spawning season, Coeur and/or their 
transportation contractor will adjust regular Cascade Point to Slate 
Creek Cove routing so as to avoid large congregations of surface 
spawning forage fish (NMFS observer and Coeur to determine 
routes) 

 Design considerations for the Cascade Point dock facility will 
consider the slope and composition of fill used in breakwater 
construction to provide shallower water and large rock outcrops, to 
the extent practicable 

 Coeur will conduct dive surveys of the breakwater and adjacent 
habitat likely to be impacted by construction and operation of the 
breakwater, initially on an annual basis following construction for 
every year during a 5 year period, then at year 10 and year 20 
(post-operations) 

 During the herring spawning season, Coeur and/or their 
transportation contractor will limit refueling inside Berners Bay at 
the Cascade Point to one event per week; the vessel will also be 
“boomed” during fueling 

 Fueling will occur from upland by a fuel truck stationed in a totally 
contained facility; all related activities will be subject to strict 
provisions of Coeur’s Spill Contingency Plan 

 
Other Standard Operating Procedures (SOP’s) 
 

SOP #8: Coeur will implement Stormwater Pollution Prevention Plan (including 
stormwater management control practices, measures to reduce pollutants in 
stormwater, SPCC Plan, preventive maintenance programs, employee education 
programs, record-keeping and audits, annual plan revisions) at the two dock 
sites 

 
SOP #9: Controls for erosion and sedimentation, total containment of petroleum 

products, oils and grease separation, stormwater diversions, and covered storage 
areas will be employed by Coeur and its contracting operators at the Cascade 
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Point and Slate Creek Cove transport facilities, and by boat operations serving 
the project 

 
SOP #10: Specific BMP’s for Marine Vessels and Docks Required by Coeur include the 
following commitments by Coeur.  Coeur or its contractor(s) will: 
 

 Require (contractually) that service providers and users abide by approved 
BMP’s at the two docks 

 Provide designated work area(s) for outside boat repairs and maintenance – no 
maintenance will be permitted outside of these areas 

 Prohibit bottom cleaning and sanding in or near the Cascade Point or Slate 
Creek Cove dock area; upland area(s) are required for these activities 

 Perform maintenance over tarps to ease cleanup at these upland maintenance 
areas 

 Provide upland cleanup areas with adequate stormwater management facilities 
 Utilize oil and water separators for stormwater collection and treatment at the 

dock facilities and parking areas 
 Inspect stormwater drainage and washing systems regularly at these upload 

sites 
 Develop and implement standard operating procedures BMP’s for the 

management of all solid waste associated with the docks and boat transport 
facilities, including recycling, compacting, and reuse as appropriate 

 Use flyers, pamphlets and newsletters to raise operators and passengers 
awareness of need to implement BMP’s 

 Provide and maintain appropriate storage, transfer, containment and disposal 
facilities for all liquid and solid wastes generated by the mine transportation 
operations 

 Separate containers for disposal and clearly mark those containers for: used 
antifreeze, oils, greases, solvents and other materials 

 Store and dispose of incompatible or reactive materials in accordance with the 
CBJ Fire Code (designated storage areas should be covered and the inside 
area sloped to a dead end sump with total containment provided (all drains to 
be equipped with positive control valves or devices) 

 Leaking containers must be emptied promptly upon detection, either by 
transferring the material into a non-leaking container or by disposing of it in a 
proper waste container 

 Coeur will develop and implement a waste management and spill response 
plan, to be adhered to by its employees and contractors 

 Annual training of employees and contractors on appropriate waste 
management and spill response will be provided by Coeur; attendance will be 
mandatory; federal, state and local regulators will be invited to take part in 
this training program 

 An adequate supply of spill containment and response equipment will be 
maintained by Coeur at the following locations: 1) Cascade Point dock; 
2) Slate Creek Cove dock; and 3) the minesite (supplies are described in the 
Spill Contingency Plan) 

 Regular inspection and cleaning of bilges will be required, including the 
installation and maintenance of oil/water separators and filters 
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 Regular inspection of fuel lines and hoses for chaffing, wear and general 
deterioration is required (replace with USCG Type A) 

 Non-spill vacuum systems for spill proof oil changes or to pump out oily bilge 
water is required 

 Marine vessel engines must be regularly tuned and operating at peak 
efficiencies 

 Waste oil must be removed from the maintenance site by a permitted waste oil 
transporter 

 Use of oil-absorbing materials in the bilges of transport boats is required, 
along with replacement and proper disposal as necessary 

 All sewage must be disposed of at approved land-based facilities 
 Use of biodegradable treatment chemicals in holding tanks is required 
 Use of low phosphate detergents to reduce phosphorous loads to approved 

treatment systems is required 
 
 
Additional Construction and Operational SOP Requirements of the Berners Bay Transportation 
Policy and Mitigation and Best Management Practices Plan 
 

SOP #11: Coeur will sponsor a “Berners Bay Working Group” to include:  NMFS, USFS, 
USF&WS, ADNR, Coeur, a commercial fisheries organization, commercial 
crabbers association, and Goldbelt 

 
SOP #12: Coeur will also implement the following construction best management practices 

(BMP’s) at the Cascade Point and Slate Creek Cove dock sites for both the 
construction and operation of the two facilities: 

 As part of the design criteria, Coeur will limit fill placement in subtidal areas to 
the extent practicable, to minimize effects on marine fish rearing habitat 

 Coeur will use best efforts to place fill at low tides, to the extent practicable, to 
reduce impacts of sedimentation on the marine environment 

 The design criteria will prohibit the use of creosote or pentachlorophenol treated 
wood materials in construction that would have contact with the water, in order to 
avoid toxic effects to juvenile fish 

 The design criteria will promote the use of metal grating as a top surface, where 
practicable from an engineering and safety standpoint, for dock facilities 
(walkways, catwalks and gangways) in order to facilitate light penetration for 
aquatic plants 

 Construction contracts will restrict the use of impact hammers to the extent 
practicable, both from a scheduling, engineering and safety standpoint, in the 
installation of steel piles required for the docks, as a fisheries mitigation activity 

 The final design will include prudently engineered breach in the Cascade Point 
breakwater to allow for juvenile fish passage at high tides (this assumes, fish will 
also congregate behind the breakwater to take advantage of feeding opportunities. 

 Coeur will maintain prudent engineering in the dogleg design concept for the 
Cascade Point breakwater to ensure: 
- reducing the amount of documented kelp that would be directly impacted 
- orienting the end of the breakwater away from habitat to the north that is 

generally better suited for herring spawning than to the south 
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- reducing the amount of habitat to the east and south of the breakwater that 
will have reduced wave energy as a result of the breakwater 

 Reduce fill needed for Slate Creek Cove dock facility loading ramp, so as to limit 
protrusion into Berners Bay, while not jeopardizing loading and offloading 
worker safety and creating unnecessary environmental risk 

 
SOP #13: Coeur will develop a Spill Response Plan to be implemented at both the 

Cascade Point and Slate Creek Cove dock facilities, and the minesite, in order 
to prevent fuel and chemical spills, and minimize their environmental impacts 
in the event of an accidental spill.  The Spill Response Plan will be adopted 
and implemented as a key component of this mitigation plan.  The primary 
objective of the Spill Contingency Plan will be to: 

 
 Reduce the risk for accidental spills and environmental degradation 
 Provide the operating facility with the necessary information to properly respond 

to a fuel or oil spill or chemical spill event. 
 Clearly define line of function responsibilities for a spill situation 
 Provide a concise response and clean-up program which minimizes environmental 

impacts 
 

SOP #14: The effectiveness of the Berners Bay Transportation Policy and Mitigation and 
Best Management Practices Plan and related contingency plans and 
monitoring programs would be evaluated after year one of construction, and 
year one of operations, and every third-year thereafter in order to facilitate the 
goals and policies of the program.  The findings of the review or 
“environmental audit,” to be conducted by a qualified third-party contractor 
commissioned by Coeur, would be presented to the “Berners Bay Working 
Group” and key resource management agencies during the month of February 
of that year, in order to evaluate programs and recommend modifications 
an/or realignments to policies, where necessary. 
 

Coeur will commit to these policies, BMP’s, mitigation activities, and monitoring programs, to 
be incorporated into the overall mitigation component of the Final Plan of Operations, to be 
approved by the U.S. Forest Service.  It is understood that approval of this plan by the U.S. 
Forest Service does not relieve Coeur of its responsibilities to comply with other Federal, State, 
and Local laws, rules, and regulations. 
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INTRODUCTION 

 

This document has been prepared for inter-agency review and comment.  It is not 

intended to serve as a replacement document for any one of the four existing plans, listed 

below, that cover the current configuration of the Kensington Gold Project:   

1. Marine Transfer-Related Facility Response Plan (USCG); 

2. Spill Prevention, Control, and Countermeasures Plan (USEPA); 

3. Emergency Response Action Plan (ADEC); and the 

4. Facility Operations Plan (USCG). 

These documents have been incorporated into a unified Facility Response Plan as required by 

33 CFR 154, Subpart F for marine transportation-related facilities.  As dictated, these plans 

and associated facilities are required to be reviewed by a Registered Professional Engineer 

and will be updated to include the revised facilities at Kensington once they have been 

constructed. 

 

The following document has been designed to incorporate all of the considerations for the 

transportation, handling, and storage of hazardous materials for the optimized Kensington 

Gold Project as described in the Draft Supplemental Environmental Impact Statement for 

discussion purposes only.  Special planning serves as partial mitigation to minimize the 

effects associated with handling these materials and responding to accidents or spills in this 

remote area in a timely manner and this document serves as a mechanism to receive 

regulatory agency comments and considerations for Standard Operating Procedures adopted 

for the Kensington Gold Project.  Recently Coeur Alaska has distributed the Berners Bay 

Transportation Policy and Mitigation and Best Management Practices Plan, (September 

2004), for comments in the same manner that this document is being distributed. 

 

There are two main sections to this document: the Emergency Response Plan and the Spill 

Prevention and Response Manual.  The Emergency Response Plan appears in Section 1 as it 

was considered the most time critical section, first to be seen upon opening the document.  It 

is intended that the Emergency Response Form, on the inside front cover of this document is 

the only piece of paper required to systematically gather and report the required information 

in the event of an emergency situation.   All potential users of this document must be made 
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aware that in an emergency, only the Emergency Response form needs to be completed 

initially.  The Spill Prevention and Response Manual, Section 2, first lists the industry 

standard preventative measures required when storing bulk materials at the facility, then 

identifies the potential risks to the environment, and finally suggests appropriate mitigation 

for the identified risks. 
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Section 1 – Emergency Response Plan 
 

The FIRST ACTION in the event of an emergency is to comply with the 

Emergency Response Form located inside the front cover of this document.  

Do not read any further, please refer immediately to the Form on the inside 

cover of this binder. 
 

This section of the plan is to document the systematic approach that will be taken by Coeur 

Alaska personnel to respond to accidents along the regularly traveled corridor to access the 

minesite.  The response plan is targeted towards personal injury and/or spills as defined in the 

following section and on the Emergency Response Form located inside the front cover of this 

document.   

 

These plans must only be located at:  

1. The Mine Receptionist Desk; 

2. The Environmental Manager’s Desk; 

3. The Safety Officer’s Desk; and 

4. The Corporate Office Receptionist Desk. 

 

There shall only be 4 copies of this document in existence and each of the documents must 

receive the same update information (i.e. be of the same version and date as shown in the 

footer of each page).  Updating this document is the responsibility of the Environmental 

Manager. 

 

The first person to learn of the accident and refer to the Emergency Response Plan assumes 

the role of Incident Commander and must comply with the form inside the front cover. 

 

1.1 Emergency Action Form for Accidents and Spills 
All employees of Coeur Alaska will be made aware that there is an Emergency Response 

Form located immediately inside the front cover of this document.  The purpose of the Form 
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is to streamline the gathering and reporting of accurate information to provide to the 

appropriate response agency(ies) and the appropriate Coeur Alaska staff.  Subsequent follow-

up reporting, once the emergency situation has been attended to, is the individual 

responsibility of the environmental and safety managers, as described in Section 1.5. 

 

1.2 Identification and Notification of Spills 

A spill is defined as “any discharge of hazardous materials or special waste upon land or into 

waters of the State of Alaska”.  This would include accidental spills involving discharge 

outside of a defined total containment system to the environment. 

 

Per state regulation 18 AAC 75.300 releases of hazardous substances other than oil, or 

discharges of oil to water, or discharges in excess of 55 gallons of oil outside of a 

containment area require immediate notification.  Releases in excess of 10 gallons, but less 

that 55 gallons of oil to land require notification in 48 hours. 

 

The policy of Coeur Alaska will be to comply with all ADEC and federal regulations by 

responding and reporting all of the minor and major spills occurring as a result of Coeur 

Alaska operations.   

 

1.3 Incident Command System 

Once an emergency is discovered, one of the 4 Emergency Response Plan locations will be 

contacted: 

1. The Mine Receptionist Desk; 

2. The Environmental Manager’s Desk; 

3. The Safety Officer’s Desk; and 

4. The Corporate Office Receptionist Desk 

 

Once contact has been established, that person, equipped with the Emergency Response Plan 

will refer to the Emergency Response Form and assume the role of Incident Commander.  

The Incident Commander then becomes responsible for completing, or assigning the tasks 

listed on the Emergency Response Form located in the front cover of this document.  The 
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acceptance and potential transfer of the role of Incident Commander is documented on the 

Emergency Response Form by signature. 

 

1.4 Product Characteristics 

The potentially hazardous materials that will be transported to the Kensington Gold Project 

site include: lime, cement, diesel, hydraulic fluid, oils and greases, anti-freeze, acids, reagents 

(PAX, MIBC, surfactant, scale inhibitor), polymers, and flocculants. 

 

Each potential hazardous material has an updated Material Safety Data Sheet located in 

Appendix 4.  These sheets should be consulted in the event of an accident to determine if any 

special precautions or handling requirements are warranted. 

 

1.5 Standard Reporting Form and Contact Information 

The responsibilities of the Incident Commander filling out the Emergency Response Form are 

defined to immediately attend to any reported incidents of personal injury and spills that 

could potentially degrade waters of the State.   

 

Follow-up post-emergency reporting is deferred to the appropriate environmental and safety 

managers with Coeur Alaska.  Their responsibilities are to determine the extent of reporting 

required for the incident and contact the appropriate agencies to comply with required 

incident reporting.  Emergency reporting for releases of hazardous materials other than oil, 

discharges of oil to water, and discharges greater than 55 gallons of oil outside of secondary 

containment is required to be submitted to the Alaska Department of Environmental 

Conservation (Appendix 2 – Spill Report Form) and incidents of personal injury require 

reporting to MSHA. 

 

Once the Mine Manager has been notified of the incident, all subsequent notices to company 

personnel and others are the responsibility of the Mine Manager.  The Incident Commander 

does not release any information to the public or media. 

 

Subsequent to any accident, Coeur Alaska personnel will commit to completing and 

documenting a formal post-accident review to ensure that any changes to the existing 
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operating and response procedures that are warranted, will be implemented.  The Safety 

Manager will also be included in the debriefing session to evaluate the cause of the accident 

with the intent to rectify any identified contributing issues. 

 
Coeur Alaska will commit to an annual review of all planning and response documents, to be 

certified by signature on the front cover of this document. 
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Section 2 – Spill Prevention and Response Manual 
As described in the previous section, Coeur Alaska is committed to providing employees, 

contractors, and suppliers with the skills and knowledge required to ensure that the maximum 

effort is afforded to spill prevention and response.  The following text describes the specific 

actions to be taken by Kensington staff. 

 

2.1 Prevention Programs and Training 

All employees of the Kensington Gold Project are covered by the regulatory jurisdiction and 

training requirements of the Mine Safety and Health Administration (MSHA) while engaged 

in their normal work duties.  Training for all employees, contractors, and suppliers working 

onsite, will include emergency response for accidents and spills as well as spill response 

containment and clean-up as part of the required MSHA hazard training requirements.  All 

personnel that would be exposed to petroleum or chemical products, or assisting in the clean-

up of petroleum or chemical products, will be tasked trained according to the following 

programs. 

 

2.1.1 Prevention Training Program 

All employees using petroleum products stored at the Kensington Gold Project, or involved 

in maintenance of petroleum storage and dispensing systems, will receive training and 

instruction in the areas of: 

 

1. Operation and maintenance of equipment necessary to prevent unintended discharges. 
 
2. The location and use of spill containment and cleanup supplies. 
 
3. Applicable pollution control laws, rules, and regulations. 

 
4. Discharge prevention. 

 
5. Changes pertaining to any of the above items. 

 

Employees handling, using, or who are otherwise exposed to petroleum products will also 

receive training in accordance with applicable MSHA (30 CFR 48, 57) and Occupational 
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Safety and Health Administration (OSHA), Hazard Communication regulations (29 CFR 

1910.1200).  This training will address: 

1. Hazards 
 
2. Appropriate work practices, procedures, and protective equipment to be used during 

both normal operations and in the event of a foreseeable emergency. 
 

Employees designated or expected to perform emergency response functions for releases of 

hazardous substances (including petroleum products) will receive training as required by 

OSHA (29 CFR 1910.38). 

 

Training will be conducted by supervisory personnel, and/or training program contractors 

according to the following table. 

 

Table 1 - Kensington Annual Training Schedule 

 
 Type of Training 
Position Hazwoper Oil Spill 

Response 
Confined 
Entry 

Incident 
Command 

Wildlife 
Hazing 

Key 
Managers 

24 hour, 
8 hr Annual 
refresher 

Annual 
with drills 

For selected 
personnel 

Initial 
training, 
Annual 
refresher 

Initial 
training, 
Annual 
update 

Facility 
Response  
Personnel 

As above 
for all 
response 
personnel 

As above 
for all 
response 
personnel 

For selected 
Personnel 

As above 
for all 
response 
personnel 

For selected 
personnel 

Contractors 
and 
Suppliers 

Required for 
selected 
personnel 

Initial 
Training, 
Annual 
Refresher 

For selected 
personnel 

Initial 
Training, 
Annual 
Refresher 

Upon 
introduction 
to the 
project 

 

All personnel who have spill response duties as part of their job function will be trained at the 

time they first report for work.  Employees transferring to new job functions which have oil 

spill response duties will be trained at the time they assume their new responsibilities. 

Any changes or new information concerning discharge prevention and operational and 

emergency procedures for petroleum storage and dispensing systems will be communicated 

to all affected employees by either memoranda, routine safety meetings, and/or supplemental 
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training sessions.  Training sessions will be recorded and filed in the safety department’s 

filing system.   

 

2.1.2 Drug and Alcohol Abuse Program 

Accidents are often a result of human error due to poor judgment or delayed response caused 

by the effects of drugs or alcohol.  Coeur Alaska’s zero tolerance drug and alcohol abuse 

program is presented below.  Contractors and Suppliers will also be required by signed 

contract to abide by the Program as described below: 

 
Statement of Policy 
To ensure a safe and productive work environment at all Coeur Alaska facilities and to 

safeguard Coeur Alaska employees and property, Coeur Alaska strictly prohibits the use, 

sale, transfer or possession of alcohol, drugs, or controlled substances or the presence of an 

illegal drug, illegal drug metabolite, or alcohol in the employee’s system, on any Coeur 

Alaska premises, work sites, or during work time.  Excluded are prescribed drugs when used 

in the manner, combination, and quantity intended unless job performance could be affected. 

This policy applies to all personnel, including supervision and management.  Compliance 

with this policy is required as a condition of continued employment.  Any employee found in 

violation of this policy will be terminated.  Depending on the circumstances, other actions, 

including notification of appropriate law enforcement agencies, will be taken in response to a 

violation of the policy. 

 
 
Purpose 
The purpose of this policy is to outline standards and procedures for dealing with employee 

and drug abuse.  Substance abuse has been linked to numerous on-the-job accidents.  

Employees not only endanger themselves when they are impaired, but also their fellow 

workers.  Providing a safe work place is a strict policy of Coeur Alaska.  To avoid the many 

problems that result from employee substance abuse, Coeur Alaska maintains a zero 

tolerance drug and alcohol policy. 

 

In order to provide high quality service and a safe and efficient work environment, Coeur 

Alaska requires its employees to report to work fit to perform their jobs.  To ensure this, 
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Coeur Alaska has established the following policies and procedures dealing with employee 

drug and alcohol abuse: 

 
Definitions 
Alcohol or Alcoholic Beverages:  “Alcohol” means beer, wine, and all forms of distilled 

liquor containing ethyl alcohol.  References to the use of, or the possession of alcohol, 

include the use or possession of any beverage, mixture, or preparation containing ethyl 

alcohol. 

 

Drug:  Any substance  (other than alcohol) that has known mind- or function-altering effects 

on a person, including psychoactive substances, and substances prohibited or controlled by 

State and Federal controlled substance laws.  

 

Prescribed Drug:  Any substance prescribed by a licensed medical practitioner for the 

individual consuming it. 

 

Under the Influence:  Being unable to perform work in a safe and productive manner, being 

in a physical or mental condition which creates a risk to the safety and well being of the 

individual, other employees, the public, or Coeur Alaska’s property.  The symptoms of 

influence and/or impairment are not confined to those consistent with misbehavior or to 

obvious impairment of physical or mental ability such as slurred speech or difficulty in 

maintaining balance.   

 
Inspections and Searches 
Coeur Alaska’s vehicles, lockers, desks, filing cabinets, files, etc. remain the property of 

Coeur Alaska and will be subject to Coeur Alaska initiated searches at any time and without 

notice. 

 

Employees and their possessions, including their vehicles located on Coeur Alaska property, 

are subject to Coeur Alaska initiated searches at any time and without notice if management 

has reason to suspect that any employee(s) will be in violation of the terms of this policy. 
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Employee Substance Abuse Tests 
In order to assure compliance with Coeur Alaska’s prohibition concerning alcohol and drug 

use and as a condition of continued employment, employees are required to cooperate in drug 

and/or alcohol substance abuse testing procedures.  Any employee who refuses to cooperate 

in any aspect of the drug and alcohol testing process described in this policy will be 

terminated. 

 

Urine/blood testing of employees will be conducted in accordance with the following: 

A. Periodically, upon the approval of the corporate Administrative Manager Resources 
and without reason for suspicion of abuse, any or all employees at a particular facility 
will be tested for drug and alcohol usage without advance notice.  

B. Upon reasonable suspicion that drugs or alcohol are being used at a particular facility, 
department, or work group, any or all employees at the facility, department, or work 
group will be tested without advance notice. 

C. When company officials have a reasonable suspicion that an employee(s) is/are 
intoxicated or under the influence of drugs and/or alcohol, a test will be conducted 
immediately without advance notice. 
 

The following are examples of reasonable suspicion, as that phrase is used in this policy: 

(1) Reports of drug or alcohol use from police, customers, other employees, or other 
individuals. 

(2) Observation by supervisor that an employee is apparently under the influence or 
impaired by drugs or alcohol and not fit for duty.  

(3) Ongoing work performance problem. 
(4) Rule violation that created a dangerous situation. 
 

After testing of an employee for reasons B. and C. stated above, that individual will be 

suspended without pay until the test results have been received by the Human Resource 

Department.  If the results are negative, the employee will be allowed to return to work and 

will be paid for the regular scheduled shift(s) lost due to the suspension which occurred prior 

to receiving the test results.  If the results are positive, the employee will be terminated. 

Post-accident drug and/or alcohol testing of employees will be conducted in accordance with 

the following: 

A. An employee involved in an accident, injury, or safety violation will be required to 
submit to a drug and/or alcohol test immediately.  An employee shall be tested under 
the following circumstances: 
 
1. After any work-related accident resulting in damage exceeding $1,000. 
2. After any work-related injury. 
3. After any work-related safety rule violation. 
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After testing of an employee for reasons stated above, that individual will be suspended 

without pay until the test results have been received by the Human Resources Manager. 

Each injury or accident will be evaluated by the supervisor and the Safety Department.  It 

will be left to their discretion as to whether the employee will be suspended. 

If the employee is suspended and test results are negative, the employee will be allowed to 

return to work and will be paid for the regular scheduled shift(s) lost due to the suspension.  

In the event disciplinary action is taken pursuant to the incident, the pay will be forfeited. 

B. All employees who were in the vicinity of a work-related accident, injury, or safety 
rule violation, and who, in the opinion of the supervisor, will have contributed to such 
accident, injury, or violation, shall also be required to submit to a drug or alcohol test. 

C. An employee testing positive will be terminated. 
D. An employee who refuses to cooperate in drug and/or alcohol testing procedures will 

be terminated. 
 
An employee required to submit to blood or urine specimen for testing shall be informed by a 

designated Coeur Alaska representative of the reason why he/she is being requested to submit 

a specimen.  An employee who refuses to cooperate in drug and alcohol testing procedures 

will be terminated. 

Tests shall be accomplished through analysis of a blood or urine sample and /or any other 

testing method recommended by the designated medical clinic.  All specimens will be 

obtained from the employee by an authorized representative designated by Coeur Alaska.  A 

supervisor or designated representative will escort the employee to the authorized Coeur 

Alaska representative and the employee’s cooperation with the collection procedures will be 

required. 

Coeur Alaska will have the specimen identified and tested by a competent laboratory for the 

presence of drugs and/or alcohol. 

 
Confidentiality 
The Human Resources Department will receive all test results.  The appropriate department 

manager will be notified of results strictly on a need-to-know basis. 

No laboratory results or test results shall appear in a personnel folder.  Information of this 

nature will be included in a medical file with a marker to appear on the inside cover of the 

personnel folder to show that this information is contained elsewhere. 
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Use of Results 
If the test results are positive for any substance, Coeur Alaska will notify the employee(s) of 

the results. 

A positive result to a drug or alcohol test will result in termination.  If the results are negative, 

the employee will be allowed to return to work and will be paid for the regular scheduled 

shift(s) lost due to the suspension which occurred prior to receiving the test results. 

If test is positive, an employee will be provided an opportunity to explain the presence of the 

identified substance.  In the absence of an acceptable explanation, the employee will be 

terminated immediately. 

 
Pre-Employment Substance Abuse Tests 
Each applicant who is given favorable consideration for a position in Coeur Alaska will be 

subject to Coeur Alaska’s drug and alcohol policy. 

 

An applicant who refuses to submit to pre-employment testing when requested, or refuses to 

sign Coeur Alaska’s drug testing policy consent form, will not be employed. 

 

Coeur Alaska will notify the applicant of the results of any test taken that is positive for any 

substance included in the procedure.  In the case of a positive result, Coeur Alaska will 

provide the applicant with an opportunity to explain the presence of the identified substance 

prior to taking any action on the application for employment.  In the absence of an acceptable 

explanation, an applicant with a positive test result will not be employed. 

 
Use of Prescription and/or Over-the-Counter Drugs 
In the event an employee is under the care of a physician and taking prescribed medication 

which might impair his or her ability to perform a job, the employee must notify his or her 

manager in advance.  It is at management’s discretion whether the employee will continue to 

perform the normal assigned duties. 

 

When taking a prescribed drug, the employee must provide a statement from his/her doctor 

advising that the employee’s job performance is not materially affected by the drug 

prescribed.  the doctor’s statement will also describe what restrictions will be put on the 
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employee to ensure that the employee does not pose a threat to his/her own safety, the safety 

of co-workers or the public. 

 

In those circumstances where the use of a prescribed or over-the-counter drug is inconsistent 

with the safe and efficient performance of duties, an employee will be required to take sick 

leave, a leave of absence, or other action determined to be appropriate by Coeur Alaska 

management. 

 

2.1.3 Medical Monitoring Program 

All personnel engaged in facility fuel transfer operations, handling of hazardous materials, 

and spill response duties, will be monitored by the Safety Officer to ensure their ability to 

safely perform their job assignments based on their general physical condition as determined 

by the pre-hire physical and periodic assessment by the Safety Officer. 

 

2.1.4 Security Policies and Practices 

The Kensington Gold Project is located in a remote area.  Warning signs will be posted at 

points of entry and Kensington Gold Project personnel will inspect the operations to keep 

unauthorized persons from entering the facility.     

 

It is not expected that vandalism, unauthorized entry or sabotage will be a problem as the 

Kensington Gold Project is remote, access is limited, and personnel are on-site 24 hours per 

day, and will conduct inspections of the facility as part of the normal operational routine.  A 

check of the fuel storage and dispensing areas, and oil storage systems, is part of these regular 

inspections. 

 

The following operational procedures will help ensure facility security. 
• Close and lock all valves 
• Close and lock all electrical panels 
• Close and lock all doors to pump rooms, generator buildings, and other spaces related 

to the operation of fuel facilities 
• Inspect facility product lines, valves and connections on a routine daily basis 
• Verify that all yard lighting is functional on a daily basis. 
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2.1.5 Storage Vessel Requirements 

Tank design, fabrication, and erection shall be in accordance with the applicable portions of 

the following standards: 

• API Standard 650 
• American Society of Civil Engineers Standards for Tank Construction 
• 1991 Uniform Building Code Guidelines on Tank Construction and Foundations 
• 1991 National Fire Protection Association Guidelines 
• UL specifications for above-ground self-contained oil storage tanks 
 

In addition all vertical welded tanks shall be designed and constructed for compliance with 

UBC Seismic Zone 3 and Wind Shear Load Category C (100 mph). 

 

2.1.5.1 Corrosion Control and Leak Detection 

In accordance with API 651 principles, corrosion protection for the tanks will not be 

warranted.  The tanks will not come into contact with any soils and no pathways of 

conductivity exist between the tank bottoms and potential sources of corrosion. 

 

All single wall tanks will be located within secondary containment structures and impervious 

30-oz/square yard polymer coated polyester liners are provided under each containment 

structure.  Each liner is sealed to the interior and exterior surface of each foundation ring wall 

(for vertical welded tanks), to each concrete slab (for horizontal tanks), and to the 

containment structure sidewalls.  The floor of each containment structure slopes to a 

collection ditch at one end of the containment. 

 

Vertical welded steel tanks are mounted within the secondary containment structures on 

concrete ring wall foundations with oiled sand pads supporting the tank floors.  The oiled 

sand pads are installed on top of impervious liners that are sealed to the inside surface of the 

ring walls to provide under floor containment.  Any tank floor leaks will discharge to the 

oiled sand pads and then drain to the secondary containment structure via 1” HDPE 

drainpipes cast into the ring walls. 

 

Horizontal welded steel tanks are mounted within the secondary containment structures on 

concrete slabs to which the impervious containment liners are sealed. 
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A release from either vertical or horizontal tanks would be detected visually during daily 

visual inspections of the secondary containment structures. 

 

2.1.5.2 Overfill Protection 

Overfill protection for all tanks will be designed in accordance with API Recommended 

Practices 2350, Overfill Protection for Petroleum Storage Tanks. 

 

Bulk storage tanks will be equipped with a visual float level gauging system that shows the 

actual fluid level inside the tanks.  The indicators shall be clearly visible and easily read from 

ground level outside the tank during routine inspections, tank inventory, and fuel transfer 

operations. 

 

Each bulk tank shall also be equipped with an independent automatic overfill alarm and 

transfer pump shutdown system, that uses liquid level floats to activate audible alarms and 

emergency shutdown of internal transfer pumps.  A pre-alarm level shall be set at 95% of the 

working fill height.  When fuel level reaches this height a pre-alarm condition shall be 

initiated during which an audible alarm sounds and an indicator light is energized on the 

control panel.  The pre-alarm light and audible alarm can be reset only by Kensington Gold 

Project personnel at the control panel. When fuel level reaches working fill height a second 

float initiates an alarm condition during which a second alarm and light are energized and all 

facility in-line transfer pumps are shut down.  Resetting of this alarm condition shall be 

possible only after the level in the tank drops below the working fill level. 

 

All double-walled or self-diked tanks shall be equipped with overfill limiter valves set at 95% 

of tank capacity and shall have locking fill-containment pans fitted to the fill pipes. 

 

2.1.5.3 Secondary Containment 

All single wall tanks are located within secondary containment structures and impervious 

liners are provided under each containment structure.  Each liner is sealed to the interior and 

exterior surface of each foundation ring wall (for vertical welded tanks), to each concrete slab 

(for horizontal tanks), and to the containment sidewalls.  Each secondary containment 

structure is sized to contain 110% of the capacity of the largest tank retained by the structure. 
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The floor of each containment structure is sloped to drain toward a collection ditch at one 

end.  Accumulated precipitation will be removed as necessary by site personnel by operating 

a normally closed and locked drain valve.  Only water that is free of any sheen will be 

discharged from each containment structure.  Containment drainage will be discharged to the 

facility stormwater management system, which is operated in compliance with EPA BMPs. 

 

Truck load-in/load-out facilities are located adjacent to three of the bulk storage areas.  Each 

truck load-in/load-out facility is equipped with a catchment system that drains to an integral 

containment tank sized to hold the volume of the largest single compartment of the tank 

truck.  The containment tank is visually monitored by Kensington Gold Project personnel 

during routine operations and manually pumped to the adjacent bulk storage secondary 

containment structure whenever necessary. 

 

All day tanks located outside of the secondary containment areas will be self-diked steel 

tanks that provide full secondary containment. 

 

2.2 Potential Discharge Risk Analysis 

The following materials are considered to be most at risk for release to the environment: 
 

Petroleum 
Product 

Individual  
Capacity 

Material of 
Construction 

 

Manufacture 
Date 

Potential 
Type of Failure 

Secondary 
Containment 

diesel, gasoline 6,500 gallons Stainless 
steel cylinder 
in metal box 

N/A rupture, pierce 
or overturning 

lined, bermed 
laydown area 

gasoline, 
lubrication 

oils/greases, 
hydraulic oils 

55 gallons steel drums N/A rupture, pierce 
or overturning 

lined, bermed 
laydown area 

 
Typically, barges 286 feet long by 75 feet wide will be used to import petroleum products to 

the site.  Unloading of materials will be by a roll-on, roll-off forklift transfer system. 
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2.3 Receiving Environment Risk Analysis 

There are two receiving environments that are subject to the highest degree of risk for the 

potential release of hydrocarbons: Johnson Creek and the intertidal zone at the marine 

terminal facilities.   

 

Two bridges cross Johnson Creek while transporting petroleum, and other hazardous 

materials, to the minesite.  Accidents and potential discharges here will require rapid 

response and specialized equipment.  To address this issue, portable spill containment 

equipment will be stored and readily available at these two bridge locations.  Rapid response 

equipment will also be cached at the stormwater collection pond located at the toe of the 

process area, which would accept any contaminated runoff from accidental discharges at this 

facility. 

 

Spill response equipment will also be readily available at each marine facility to shorten the 

response time of discharges to the intertidal zone.   

 

2.4 Response Strategies and Safety Considerations 

This section discusses measures for hazardous material, spill prevention, control and 

countermeasure plans, as currently planned for the Kensington Gold Project.  The project is 

currently undergoing a NEPA analysis (EIS), and final feasibility study.  The plan described 

herein is, therefore, conceptual by necessity.  Once the FEIS and Record of Decision are 

completed, a final plan will be developed for inclusion into the Final Plan of Operations. 

Applicable regulations include the Federal Oil Spill Prevention Regulations (40 CFR Part 

112) designed to help prevent spills, and US Department of Transportation regulations that 

govern oil transport and carriers, the Emergency Planning and Right-to-Know Act (EPCRA 

which requires reporting of ‘reportable quantities’ of hazardous materials, and other 

applicable requirements.  The objectives are: 

• Reduce the risk of accidental spills to the environment, and related environmental 
degradation 

• Provide the Kensington Gold Project with the necessary information to properly 
respond to diesel fuel and chemical spills 
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• Clearly define line of function responsibilities for a spill event 

• Provide a concise response and clean-up program which minimizes environmental 
impacts 

 

All observers to an accident or spill must first identify the mechanism of failure or 

accident and the materials involved to ensure that there is no danger by entering the 

discharge or accident area. 

 

The sequence of events for anyone discovering a spill will be: 

 

1. Determine the origin of the spill and identify the discharge material. 

 

2. Stop the discharge as safely as possible, which includes closing valves, stoping 

pumps, and transferring fuel out of leaking tanks. 

 

3. Safeguard human life by alerting unnecessary personnel to evacuate, shutting off 

power in the vicinity or path of a discharge. 

 

4. Attempt for immediate containment if possible, including the use of  boom and 

sorbents, blocking culverts and drains, and excavating trenches to redirect flow 

(Appendix 5 - Typical Spill Response Containment Procedures) 

 

5. Reporting the spill by contacting one of the four Emergency Response Plan centers at 

the minesite noting material type and estimated quantity released. 

A standard spill response form is presented in the document as Appendix 2 .  It outlines the 

mandatory reporting needs for an accidental spill event.  Key reporting requirements are: 

• Date, time and physical conditions 

• Location 

• Occurrence situation 

• Appropriate identification (person, vehicle, equipment) 
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• Nearest dwelling, water body, weather 

• Extent of human exposure, injury 

• Same for environmental 

• Same for wildlife, fisheries 

• Materials involved, container types 

• Containment procedures, documentation 

• Disposal procedures, documentation, chain of custody 

• Environmental sampling 

• Photo-documentation 

• Signature of preparer. 

 

A display of BMPs is presented later in Appendix 5 of this document.   

 

Personnel involved in oil spill response activities at the Kensington Gold Project will comply 

with all applicable worker health and safety laws and regulations.  Federal regulations include 

Mine Safety and Health Administration standards for mandatory health and safety as codified 

in 30 CFR for mining activities.   

 

2.5 Final Notification and Reporting Required By Law 

The following agencies must be notified if each of their respective thresholds are breached 

during a release of a hazardous material or petroleum product to water or land: 

 

National Response Center: Sheen on water (releases to land are not reportable to the NRC) 

ADEC: Sheen on water or, Releases to land 55 gallons 

EPA: Water N/A, Land 1,000 gallons 

 

The contact numbers for these agencies are listed in Appendix 3 in this document.  Reporting 

to these agencies is the sole responsibility of the Environmental Manager at the Kensington 

Gold Project. 
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2.6 Transportation Impact Mitigation 

 

2.6.1 Dust Control Measures 

The application of water on roadways and exposed stockpiles serves as mitigation for 

dust control.  Enhanced dust control is achieved with the use of surfactants that 

increase the retention time for applied moisture to the soils. 

 

2.6.2 Soil Erosion Reduction 

Remediation for sediment loading includes bank stabilization with revegetation, the 

use of BMPs described in Appendix 5, and primary treatment with settling ponds 

prior to water flow introduced into culvert. 

 

2.6.3 Snow Removal and Maintenance 

Unplanned snow removal has the potential to introduce additional sediment loading 

into the waterways unless disposal areas away from direct discharge areas have been 

planned and prepared in advance.  At the Kensington Gold Project, snow cache areas 

will be designed into the road system to control snowmelt runoff. 

 

2.6.4 Spill Response Equipment Stations 

To address the risks identified in Section 2.2 and 2.3, and as remediation for 

unexpected spills, it is planned that spill response trailers will be placed at strategic 

locations along the traveled corridor where discharges of hazardous materials could 

directly enter the Johnson Creek system.  Spill response equipment stations will also 

be located at each marine facility and at the process area siltation pond which accepts 

stormwater runoff from that area.  Those stations will be equipped with significantly 

more boom for the marine area. 

 

Spill kits will contain the following minimum equipment:  Visqueen bags, silt fence 

and posts, shovels, life jackets, waders, gloves, rope, buckets, floating oil boom and 

sorbent pads. 
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Rapid response caches will be secured with a combination style lock with the code set 

to “1,2,3,4”. 

 

2.6.5 Marine Transportation 

All of the fuel and supplies required for the construction and operation of the 

Kensington Gold Project are to be delivered via the Slate Creek Cove marine 

terminal.  Consultation with regulatory agencies, special interest groups, and the 

public has identified several important considerations for the construction and 

operation of this facility which Coeur Alaska has formally adopted into the Berners 

Bay Transportation Policy and Mitigation and Best Management Practices Plan, 

(September 2004).  A key aspect of this plan, with respect to BMPs associated with 

the risk of fuel spills, is Coeur’s commitment to “…build up onsite fuel inventories in 

advance of the eulachon spawning season to a level which would support operations 

for a 30-day period, in order to reduce or eliminate mining operation fuel barging 

during the eulachon spawning period.”   

 

2.6.6 Cascade Point Marine Terminal Facility 

Coeur Alaska is planning on contracting with Goldbelt to provide passenger ferry 

service from Goldbelt’s proposed marine terminal facility located at Cascade Point.  

The terminal will be under the direct ownership and control of Goldbelt, however, as 

with all contractors providing services to the Kensington Gold Project, adherence to 

Coeur Alaska stipulations with respect to environmental protection and controls will 

be required. 

 

The Cascade Point marine terminal is being designed to preclude the need for diesel 

fuel storage tanks for refueling the passenger ferries.  Instead, an on-call fuel truck 

will be dispatched from Juneau as required to meet the fueling needs of the dedicated 

ferries.  It is estimated that the refueling exercise will only require an average of one 

fueling per week.  No other vessels will be refueling at the Cascade Point facility. 

 

The fuel truck will tie into an upland fuel header located at edge of the parking lot 

area.  The header will be located within a permanent structure secured by a locked 
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door on a bermed concrete pad to provide a non-permeable surface for containment of 

any spills. 

 

A small diameter steel fuel pipeline will run from the header to the approach dock.  It 

will be located above ground and away from any areas with vehicular traffic.  The 

pipe will be mounted to the edge of the approach dock until reaching the gangway.  A 

flexible hose connection will connect the pipe to an identical pipe section mounted on 

the gangway.  Another flexible hose connection will join the gangway pipe to a pipe 

along a protected edge of the float dock.  All flexible hoses will be protected by a 

flexible steel covering to limit the potential for vandalism. 

 

At approximately mid-dock the fuel pipe connects to a hose reel.  The reel is enclosed 

in a protective housing for security and weather protection purposes.  The housing 

will be secured to a metal pan to capture any possible fuel drippings.  At the end of 

the fuel hose is the nozzle.   

 

Standard Operating Procedures

 

The actual transfer of fuel will be conducted under a standard operating procedure 

(SOP).  The list of SOP’s is as follows: 

 

1. The fuel truck driver will connect the truck hose to the header.  The driver will control 

and visually monitor the fuel transfer process at this location.  Extra care will be taken 

to minimize any fuel leaks at the header connection. 

 

2. The vessel engineer will do the actual fueling of the boat.  The engineer will control 

and visually monitor the fuel hose nozzle during the transfer process.  Extra care will 

be taken to prevent fuel spills at the nozzle location.  The engineer will inform the 

fuel truck driver of the number of gallons to be transferred prior to starting. 

 

3. The marine facility manager will supervise the overall fuel transfer process.  It will be 

the manager’s responsibility to ensure that all SOP’s are being followed. 
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4. The truck driver, vessel engineer, and the marine facility manager will be in constant 

radio contact throughout the fuel transfer process. 

 

Best Management Practices 

 

A properly designed, constructed, and operated fuel transfer process with associated 

BMPs, should prevent releases of fuel to the environment.  The BMPs for fuel transfer 

at the Cascade Point Marine Terminal are as follows: 

 

1. All persons involved in the fuel transfer operation will be trained to follow the SOP’s 

and the use of the identified BMPs. 

 

2. A detailed spill response plan will be developed for the marine terminal facility (once 

the facility is constructed) and all personnel will be trained accordingly on the specific 

features of that facility. 

 

3. Appropriate spill response equipment including various absorbent materials will be 

placed at the header and hose reel locations.  The materials will be within easy reach 

in case of any spills.  All used materials will be properly disposed of and replaced 

immediately. 

 

4. A drip bucket will be hung below the fuel header connection.  The bucket and the 

concrete pad will be kept in a clean condition. 

 

5. An absorbent pad will be placed against the fuel nozzle while fueling and a drip 

bucket placed below the vent to catch any possible overflow. 

 

6. The system will be inspected by the facility manager prior to each fuel transfer 

operation.  In addition, the transfer system will be formally inspected and pressure 

tested on an annual basis.  All maintenance and repair needs will be taken care of 

immediately in order to ensure continued trouble-free operation. 
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Appendix – 1 

 
Original Emergency Response Form for Photocopying 

 
 
Use the following form for photocopying only and ensure that there is 
always a clean copy in the front cover. 
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EMERGENCY RESPONSE FORM – INJURY and SPILLS 
 

First Incident Commander’s Name:__________________________  Time:______________ 
Second Incident Commander’s Name:________________________  Time:______________ 
 
1. Information to gather from the observer: 
Number of persons affected:____________________________________________________ 
 
Mechanism and Extent of Injuries:_______________________________________________ 
 
Location of Accident:_________________________________________________________ 
 
Best Access Route:___________________________________________________________ 
 
Know Hazardous Goods Involved:_______________________________________________ 
 
Quantity of Hazardous Goods Spilled (consult the emergency information in Appendix 4 &5 
for any precautions or special handling procedures):________________________________ 
 
Site Weather Conditions:_______________________________________________________ 
 
Observer’s Call-back Number:__________________________________________________ 
 
2. Call the Medivac Operator at:  (907) 789-1099 if there are reported injuries for their 

assessment.  The Mine Location is: Lat. 58 degrees 46 minutes North, Long. 135 
degrees 01 minutes West.  Give them YOUR callback number.  Dispatch an Coeur 
Alaska First-Aid Technician to the scene of the accident, if possible. 

 
3. Call the Environmental Manager (or the on-call environmental contact) at:  (907) 

789-1591 to assess the required action for a spill of any size.  Dispatch a Coeur 
Alaska environmental spill response team, if possible. 

 
If the environmental contact person cannot be reached, and the spill is deemed to be 
potentially detrimental to the surface waters of the State, the following agency must be 
notified:  ADEC 907 465 5340 (daytime)  1-800-478-9300 (after hours). 

 
4. Call the Safety Officer (or the on-call safety contact) at: (907) 789-1591 to assess any 

required further action.  
 

If the Safety Officer cannot be reached and the mechanism of injury is deemed to be 
potentially dangerous to the other employees (Hazardous Material), the following agency 
must be notified:  Juneau Fire Department/Police Department – call 911. 
 

5. Notify the Mine Manager at: (907) 789-1591  
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Appendix – 2 
 

Initial Spill Report Form 
 
Do not use this form.  Make copies and have available in the back cover of this document. 
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Kensington Gold Project – Initial Spill Report Form 
 
CALL THE COEUR ALASKA ENVIRONMENTAL GROUP 
CONTACT BEFORE YOU COMPLETE THIS FORM 
 
Incident Information: 
 
Date:________________Time:_________________Observer’s Name:__________________ 
 
Operator’s Name:_________________________________________ 
 
Spill Location:____________________________________________ 
 
Description of 
Incident:____________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 
 
Quantity Spilled:_____________________Material Spilled:___________________________ 
 
Discharged to:_______Land___________Water___________Air (check one) 
 
If water, which waterbody:_________________________________ 
 
Source of Material Spilled:__________________________________ 
 
Clean-up 
method:____________________________________________________________________
___________________________________________________________________________  
 
Clean-up:  Planned:_______Completed:_________(check one) 
 
Contaminated Area:________________________________________ 
 
Quantity of Soil:__________________________________________ 
 
Actions taken to correct or mitigate the cause of the 
release:_____________________________________________________________________
___________________________________________________________________________ 
 
Weather Conditions:  Dry/Rain/Snow:____________________________________________ 
 
Signature:________________________________Date:________________________ 
 
 

- FAX THIS FORM TO THE ENVIRONMENTAL MANAGER AT: (907) 789-1503 - 
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Appendix 3 – Contact Information 
 
 
 

a. National Response Center/United States Coast Guard 
 

1-800-424-8802 
 

b. Alaska Department of Environmental Conservation 
 

(907) 465-5340 (daytime)  1-800-478-9300 (after hours) 
 

c. Juneau Fire Department/Police Department/LEPC 
 

9-1-1 
 

d. Southeast Alaska Petroleum Resource Organization (SEAPRO) 
(only if directed to call by Management official) 
 
1-907-225-7002 
1-888-225-7676 
 

e. Division of Homeland Security 
 

1 (800) 478-2337 
 

f. State Emergency Coordination Center (SECC) 
 

 1 (888) 462-7100 
 

g. CBJ Fire Department Helicopter: 789-7554 
 

h.  Juneau Ranger District (wildfires): 586-8800 
 

i.   Medivac:      789-1099 
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APPENDIX 4 
 

MATERIAL SAFETY DATA SHEETS FOR EACH 
CHEMICAL ONSITE 

 
 
 
(to be completed once products are delivered to site)
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APPENDIX 5 
 

TYPICAL SOIL EROSION AND SPILL RESPONSE 
CONTAINMENT PROCEDURES  
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Appendix C 
 

Allowable Use Permit for Gold Mine Development and 
Production within the Rural Mining District at Berners Bay 

 
 
 
 
 
 

City/Borough of Juneau 
Planning Commission 
NOTICE OF DECISION 

September 13, 2004 
File No.: MIN2004-00003 

 
 

Construction of Dock at Cascade Point 
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Appendix D 
 

Conditional Use Permit to Allow Development of a Ferry 
Dock and Related Access Construction of a Dock at Slate 

Creek Cove 
 

 
 
 
 
 

City/Borough of Juneau 
Planning Commission 
NOTICE OF DECISION 

October 15, 2004 
File No.: USE2004-00042 
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Appendix E 
 

Lynn Canal Pacific Herring Stock 
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LYNN CANAL PACIFIC HERRING STOCK 

1.0  Introduction 

Berners Bay is an important region for the Lynn Canal Pacific herring (Clupea 
harengus) stock because it harbors substantial shoreline area used for spawning.  This 
stock is also a seasonally important prey item for Steller sea lions.  Steller sea lions feed 
on this stock, particularly during herring spawning when herring density is at its highest 
and sea lions are abundantly present.  Because this herring stock is currently depressed, 
any human activity causing further impacts could result in an inability for the stock to 
recover, further leading to dietary impacts to Steller sea lions.  For this reason, a 
summary of the analysis of potential project effects to this herring stock is included in 
this BA/BE.   

The reader is advised that affects to other marine resources, including eulachon, salmon, 
and other potential marine food resources are presented in the 2004 SEIS and will not be 
repeated in this appendix.  The details of the project descriptions are also presented in 
the 2004 SEIS.    

2.0  Existing Condition of the Lynn Canal Pacific Herring Stock 

The following description of Pacific herring was derived from site-specific field studies, 
published reports, and scientific literature.  This section also summarizes the previously 
performed analyses as described in the 1992 FEIS, 1997 SEIS, and 2004 SEIS. 

Pacific herring are found from southern California to the eastern Beaufort Sea.  The 
region of greatest abundance is along the coasts of British Columbia and southeastern 
and central Alaska.  Herring are one of the more abundant fishes along the coast of 
Alaska, although this abundance tends to be seasonal and varies tremendously from year 
to year.  Prior to 1983, the Lynn Canal Pacific herring stocks supported several 
commercial fisheries, including a sac roe fishery, a bait pound fishery, and a winter food 
and bait fishery.  The Lynn Canal herring stock traditionally spawned from Auke Bay to 
Point Sherman.  The stock declined in 1982 and has since remained at low levels 
(Table E-1).  The reason for the decline is not clear, although potential causes are 
overfishing, habitat degradation or disturbance, geographic shifting of spawning 
aggregations, population growth of major predators such as sea lions, or a combination 
of these factors.  If the decline was attributable solely to overfishing, the stock would be 
expected to show signs of recovery during the 20-year period since the close of 
commercial harvests, as has occurred in other areas in Southeast Alaska.  Because the 
stock has not shown signs of recovery, other factors are likely keeping this stock 
depressed. 

Pacific herring spawn from December to July depending on latitude.  In Southeast 
Alaska, most spawning activity takes place between mid-March and mid-April, with the 
Lynn Canal stock most often spawning from late April to early May.  Between 1953 and 
1981, the documented Lynn Canal herring spawn ranged between 6 to 28 nautical miles 
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of shoreline, averaging approximately 12 miles (Table E-1).  Auke Bay was among the 
key areas where spawning occurred.  In recent years, ADF&G records demonstrate that 
spawning activity for the stock has centered between Point Bridget and the Berners Bay 
flats (Moulton 1999).  Since 1982, the documented spawn has ranged from only 0.5 to 
7.3 nautical miles, averaging 3.9 nautical miles (Table E-1), and occurred mostly in 
Berners Bay. 

Before a herring fishery can be considered for the Lynn Canal stock, a forecast spawning 
biomass must meet or exceed 5,000 tons (the established biomass threshold).  Based on 
shoreline miles of spawn, it is estimated that the stock biomass has only varied between 
100 and 2,500 tons over the past 20 years (Table E-1).  The most recent survey (spring 
2004) documented the Lynn Canal spawn biomass at 1,400 tons, with over half (740 
tons) found at Berners Bay (Monagle 2004). 

During February and March, herring concentrate near the bottom (at 200 to 300 feet) off 
traditional spawning beaches in Lynn Canal.  They remain there until late April, when 
sea-surface temperatures increase to 41°F to 42.8°F, and then move into tidal shallows to 
commence spawning, which typically takes place over a 2- to 3-week period between 
late April and early May.  After spawning, the adult herring return to deep-water areas in 
Lynn Canal, Stephens Passage, and the western shore of Douglas Island (Carlson 1980).  
Herring spawning typically takes place over nearshore habitat from mean higher high 
water to -40 feet, but typically +3 to -7 feet deep.  The herring deposit eggs on a variety 
of substrates, including kelp and eelgrass (Emmett et al. 1991).  The eggs are sticky and 
adhere to whatever they contact.  They hatch in about 10 days, and juveniles first begin 
feeding approximately 2 weeks or less after hatching.  During this time, waves and 
currents may disperse the young herring, carrying many out to sea to perish.  Those 
young-of-the-year herring remaining, congregate in suitable shallow bays, inlets, and 
channels, and spend time in the shallows before moving offshore into deeper water, 
typically in the fall (Emmett et al., 1991), where they presumably remain for 2 years 
(Morrow, 1980). 

3.0  Effects of Alternatives B, C, and D on Lynn Canal Pacific Herring Stock 

The following summarizes the effect of Alternatives B, C, and D on Pacific herring.  
Potential effects of alternatives on factors that may influence Pacific herring, including 
water quality and nearshore benthic resources, are discussed in detail in the 2004 SEIS, 
and will only be noted here where relevant to effects on herring. 

Construction.  Construction of the marine facilities at Cascade Point or Echo Cove and 
Slate Creek Cove could have short-term adverse effects on Pacific herring if the 
construction causes herring to avoid spawning areas.  Increased turbidity from dredging 
and pile driving or a short-term reduction in benthic food resources from the benthic 
areas removed could cause herring avoidance.  However, the potential areas affected are 
sufficiently small (about 2.9 acres of disturbance at Cascade Point, 3.6 acres of fill at 
Slate Creek Cove for Alternatives B and D, and 2.4 acres of fill at Slate Creek Cove for 
Alternative C, plus dredging of 150,000 cy from about 15 acres of Echo Cove) and 
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impacts on this stock would not be  significant.  In addition, the type of habitat at the 
Cascade Point marine terminal where the largest dredged area would occur is boulder, 
gravel, and bedrock substrate, typically poor habitat for spawning herring.  Similar hard 
substrate (gravel, boulder, bedrock) is present in the potential fill area at Slate Creek 
Cove.  Turbidity could be managed by implementing approved BMPs.  Some short-term 
loss of site-specific herring food sources could occur due to benthic disruption from fill 
and dredging because juvenile herring often feed extensively on benthic harpacticoid 
copepods (Simenstad et al., 1979).  However, pelagic food sources (zooplankton), which 
are also commonly eaten (Emmett et al., 1991), would not be disrupted, supplying an 
alternative food source. 

Installation of pilings at all of the proposed marine terminals could have short-term 
direct adverse effects on nearshore rearing fish if not properly conducted.  Pressure 
waves associated with pile driving, particularly of metal piles, have been linked to 
adverse effects on fish, including localized behavior modification and, in worse cases, 
hemorrhage and rupture of internal organs resulting in direct mortality (Longmuir and 
Lively, 2001; Stotz and Colby, 2001 as cited in Tetra Tech FW, 2003; Feist et al., 1996).  
However, methods will be implemented to reduce or eliminate these impacts.  This 
includes elimination of construction during herring spawning.  Also under the US Army 
Corps Permit will insure that  low-noise methods of pile driving will be used when 
impacts to fish resources are expected from high noise pile driving 

Construction of the breakwater for the Cascade Point marine terminal could result in the 
permanent loss of approximately 350 feet of shoreline, which over the past 10 years has 
occasionally been used by spawning herring (Figure E-1 showing frequency).  Herring 
often spawn directly on marine macrophytes such as kelp and eelgrass, but they will also 
use other substrates, including rocks (Robinson et al., 1996; Brown and Carls, 1998; 
ADF&G 2003).  The proposed fill at the Cascade Point terminal could also indirectly 
affect spawning habitat by producing modified currents and other factors (see 
Operations for Noise, Spills, and Effects on Habitat).  Although pre-spawning herring 
schools have been observed in Echo Cove (ADF&G, annual spawning survey notes), no 
spawning habitat has been reported (Moulton, 1999); therefore, herring spawning 
success would not likely be affected by construction at the Echo Cove site. 

Operation.  The breakwater at Cascade Point could interfere with tidal flushing and 
passage of fish during periods of low and lower high tides and consequently have a 
minor (e.g. less than a day delay in nearshore migration, localized modifications in food 
sources) impact on habitat.  No breakwater is proposed at Echo Cove, so similar effects 
would not occur there under Alternative C. 

Noise.  Noise of crew shuttle boat traffic might have short-term adverse effects on 
schooling fish within Berners Bay.  The reaction of fish to in-water sound is dependent 
on both the frequency and amplitude because different species have different detection 
capabilities (Hawkins 1981, cited in Nestler et al., 1992; Schwarz and Greer 1984).  
Herring are known to modify their location in the water column upon the approach and 
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passing of motorized vessels (Valbo et al., 2002; Misund et al., 1996; Freon et al., 1993).  
Therefore, marine vessels, including the crew shuttle boat, are likely to produce sound 
characteristics that could be detected by herring, although the exact reaction to noise by 
the fish may vary.  Schwarz and Greer (1984), in one of the earlier studies on the 
response of herring to boat noises, observed that herring response to playback of sounds 
of various boat types was short-lived when noise levels decreased (as in a boat departing 
from the region) or stopped.  In these cases, herring typically returned to their previous 
behavior in less than 10 seconds.  Valbo et al. (2002) found active avoidance of a large 
vessel (200 feet in length) to be short-term (less than a minute prior to the vessel’s 
passing directly over herring schools), which resulted in some dispersal of fish relative 
to the boat path.  In this case, the majority of herring remained under the boat path after 
its passing.  Avoidance of boat noise appears partly related to life stage of herring.  
Valbo et al. (2002) observed marked avoidance of overwintering herring primarily in the 
upper 300 feet of water with some avoidance to the 450-foot depth.  Juvenile herring 
showed less response to vessels with no avoidance below a depth of 210 feet.  Active 
avoidance by overwintering herring has been documented to begin about 40 to 50 
seconds before a boat passes over schools at a surface distance of 650 to 700 feet (Valbo 
et al., 2002).  Misund et al. (1996) found that reaction of herring to a boat ranged from 
75 to 3,300 feet directly in front of the boat path but was confined to those fish within a 
fairly narrow width (about 20 degrees of the boat’s path).  Furthermore, only about 20 
percent of the herring schools encountered reacted to vessel noise (Misund et al., 1996). 

Information also exists suggesting herring subjected to frequent vessel noise may 
become less affected, or react less, to noise (Schwarz and Greer 1984).  Attempts to 
specifically use noise to cause herring species to avoid areas have often proved partly or 
totally ineffective (Nestler et al., 1992). 

Pre-spawning herring adults are unlikely to congregate in the crew shuttle route and are 
unlikely to be affected by noise prior to spawning from crew shuttle traffic.   Herring 
adults concentrate along the east shore of the bay during spawning, often from Cascade 
Point north.  Based on observed reactions of herring and distribution, the effect of crew 
shuttle boat traffic is likely to be short-term avoidance by those herring in the crew 
shuttle route.  Longer periods of avoidance in the vicinity of the marine terminals might 
occur from the noise generated by the crew shuttle boat while at the pier and by 
loading/unloading of the barges at Slate Creek Cove. 

The potential effects of crew shuttle and dock noise on herring spawning activity near 
Cascade Point are unknown, but they might be slight due to limited trips during 
spawning, the presence of the breakwater located between the dock and the potential 
spawning area to the north, and the documented duration of herring response to noise.  
Direct boat noise during transport, as noted below, would be infrequent, and the 
breakwater would reduce noise transmission directly from the Cascade Point dock area 
to the potential spawning area to the north.  In addition, as noted above, not all herring 
respond to noise.  Herring have been observed resuming to their normal behavior rapidly 
(within seconds or minutes) following cessation or diminishment of the noise.  
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The crew shuttle boat schedule could result in some level of disturbance up to 10 times a 
day (assuming five round trips) between Slate Creek Cove and either Cascade Point or 
Echo Cove.  Considering a rapid crossing of Berners Bay, active avoidance by some 
individuals would likely occur for less than 2 minutes each trip.  Assuming that an 
individual fish remained within the crew shuttle route all day, overall disturbance 
(induced reaction) would occur for a maximum of about 20 minutes a day.  Noise from 
the crew shuttle boat would be most likely to affect fish in the upper 300 feet of water.  
The actual dispersion would occur over a narrow width, based on the observations noted 
above.  Adverse affects on populations of prey resources along the crew shuttle route 
would be none to slight considering that the size of the area affected is small, the 
duration is limited, and only some of the prey species would react.  Furthermore, fish 
would naturally move in and out of the area where noise would be encountered and the 
area could be reoccupied following passage of the vessel.  Finally, some acclimation to 
the noise can occur.  The effects of noise on prey species might be slightly greater near 
the crew shuttle terminals.  Additionally, as noted in proposed operations plans, a  
reduction in operation frequency would occur during spring as part of the  mitigation 
measures to reduce effects to prey resources and marine mammals further reducing 
potential effects to spawning herring (See Appendix A and C). 

Effects on Habitat.  Some spawning habitat for Pacific herring at Cascade Point might 
be irretrievably  lost due to construction of the breakwater at Cascade Point under 
Alternatives B and D, as noted above.  This would include 1.3 acres of fill and 1.6 acres 
of dredge materials.  However, the breakwater could be designed to enhance 
establishment of kelp or vegetation to mitigate for the loss of kelp (spawning substrate).  
Following completion of mining activities, the breakwater could be removed if 
determined necessary, to restore the areas’ herring spawning habitat.  Historically, 
herring spawning of this stock (Lynn Canal stock) included areas from (at least) Auke 
Bay to Point Sherman (north of Berners Bay) (Moulton, 1999, McGregor 2003).  With a 
reduction in abundance, spawning of this stock has occurred in fewer locations, 
including regions on the east side of Berners Bay, Point Bridget, and some areas north of 
Point St. Mary (Cantillon 2003).  Berners Bay has been consistently used for spawning 
with only a very few years not having at least some spawning in the bay.  Typically, 2 to 
10 miles of shoreline within Berners Bay may contain herring spawn (McGregor 2003).   
Within Berners Bay, the east shoreline and inside Point Bridget have been the areas most 
often selected.  During the last decade the areas along the east shore of Berners Bay, 
primarily from area stretching from the Berners/Antler Rivers delta to just west of 
Cascade Point have been most often selected (Figure E-1).   During this same period, 
about 50 to 100 percent of all documented spawning miles of the Lynn Canal stock were 
in Berners Bay (ADF&G spawning distribution maps).  Historically, Cascade Point has 
had documented spawning 7 of the past 30 years, including 2 of the past 11 years 
(Juneau Area Herring Spawning Surveys and Activities and other summary memoranda; 
ADF&G, multiple years; Kevin Monagle, ADF&G, October 26, 2004, personal 
communication).  However, the lack of documentation on spawning at a particular area 
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does not necessarily mean that spawning did not occur there as spawning survey 
frequency of the whole region varied from year to year. 

If the filled and dredged area at Cascade Point were entirely lost for spawning, 
approximately 350 feet of shoreline would be affected.  Potential nearshore current 
changes from the addition of the breakwater could also have some effect on the 
spawning habitat (Nightingale and Simenstad, 2001).  The overall effect of this loss of 
herring spawning habitat is not clear.  Some studies document fidelity to spawning sites 
by herring (Emmett et al., 1991), whereas others indicate movement among sites 
(NMFS, 2001).  There is also a general homogeneity of herring stock genetics, 
indicating mixing among stocks during spawning.  Emmett et al. (1991) noted that there 
is no correlation between the number of eggs spawned and the adult population size 
because other factors affecting egg and early larval survival appear to be major events 
influencing population sizes.  However, ADF&G uses spawn abundance as part of an 
overall model to estimate herring production in Alaskan waters (Fogels 2004).  Moulton 
(1999) noted varied correlations between shoreline development and herring stock status 
in Puget Sound.  He found that some stocks decreased while others increased in areas 
with extensive shoreline development; in some areas with low shoreline development, 
stocks also decreased.  However, the absence of herring spawning in Auke Bay has 
followed intensive shoreline development in the area (McGregor 2003). 

The presence of a breakwater at Cascade Point might result in some increase in usable 
rearing habitat for herring.  Juvenile herring are found in protected areas such as 
protected bays and marinas in abundance (Nightingale and Simenstad, 2001).  Herring 
were found to be the most abundant species in marina studies conducted in the state of 
Washington (Nightingale and Simenstad, 2001).  The presence of the breakwater would 
increase some protected water habitat similar to that found in marinas.  The environment 
would not change in a similar manner in Echo Cove because no breakwater would be 
constructed and it is already a protected (low-wave-energy) environment.  At Cascade 
Point, the floating docks would serve as a support for marine macrophytes that might be 
used by herring for spawning (Nightingale and Simenstad, 2001).  Pacific herring might 
use shoreline areas until their movement offshore in the fall.  Increased predation in 
marina areas with piers, floats, riprap, and pilings has not been documented, although it 
is considered an area of concern (Nightingale and Simenstad, 2001).  The over-water 
structures (piers) lower light levels, reducing potential food production and possibly the 
feeding success of some fish (Nightingale and Simenstad, 2001; Blaxter, 1985).  The use 
of galvanized steel pilings for the dock would eliminate concerns about contamination 
from creosote treated wooden pilings.  Further, BMPs would be employed for any 
fueling and maintenance operations at Cascade Point to minimize the potential for 
hydrocarbon contamination (See Appendixes A and B). 

Effects on Predation.  There is a potential that constructing docks  at either Cascade 
Point, Slate Creek Cove, or Echo Cove could increase the predation risk to herring as 
predators are often attracted to such structures.  However, increases in predation or 
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reduction in survival from fish movement around or under docks  have not yet been 
documented (Nightingale and Simenstad, 2001; Simenstad et al., 1999). 

Spills.  The most likely source of potential impacts on herring would be accidental 
petroleum spills.  This risk is highest at Slate Creek Cove than at Cascade Point or Echo 
Cove because of the greater material loading and offloading (See SEIS for details of 
operations).  Although the risk is lower at Cascade Point and Echo Cove because of lack 
of boat-to-shore material transfers, fueling activities at Cascade Point or Echo Cove 
would have a potential for spills.  The implementation of fuel storage and fueling BMPs 
at these sites would greatly reduce any chance of accidental diesel fuel spills.  However, 
if a spill were to occur the consequences could be serious, depending on the size and 
timing.  Based on the record of the Alaska Marine Highway System ferry operations in 
Lynn Canal, which has had no in-water fuel spills (URS, 2004); chances of spills 
associated with crew shuttle operations would be low no matter which alternative is 
selected.   

A spill occurring during the April–May herring spawning would expose the greatest 
number of individuals and eggs. A catastrophic release of petroleum to the environment 
could result in concentrations of petroleum compounds at levels that would adversely 
affect Pacific herring. The greatest concern would be from spills at Cascade Point 
because of its proximity to herring spawning areas. A spill at Echo Cove would be of 
lesser concern to herring because Echo Cove is not near spawning areas and a spill could 
be more easily contained.  

A large spill could also taint the flesh of the herring over the short term and subsequently 
have a negative impact on Steller sea lions, although eulachon are their primary food in 
the bay during the spring.  So, tainted flesh of herring adults would have lower potential 
for effects to sea lions than eulachon. However based on the timing restrictions, vessels 
used, and implementations of BMPs, and as noted in SEIS Section 4.10, there is a very 
low risk of any large spills occurring.  

In other seasons, spills would have fewer potential adverse effects on herring resources.   
While some adult and juvenile herring, especially shortly after hatching, will remain in 
Berners Bay, most will likely disperse to other regions of Lynn Canal.  Also, relative to 
the spawning and egg development period, herring are less oriented near shore or near 
the surface, where any concentrations of petroleum products would be highest.  The use 
of isotainers and implementation of BMPs would reduce  chances of major spills and 
adequately protect against petroleum discharge levels that would cause adverse effects.  
A monitoring plan would be initiated to help determine if adverse effects may be 
occurring from petroleum leaks (see Mitigation and Monitoring Section 2.5 of the 2004 
SEIS and attached Appendices A, B, and C 

Among local fish stocks, Pacific herring are those of greatest concern for effects of 
hydrocarbon releases.  This stock has ecological significance, is already depressed, and 
would have several life stages present in Berners Bay at or near the Cascade Point 
marine facility, which would be close to spawning areas.  Pacific herring are a major 
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prey source for many marine species.  Reductions in the already depressed Lynn Canal 
population could therefore affect other resources in the greater Lynn Canal region, 
including salmon and marine mammals.  But the elimination of fueling and transport at 
Cascade Point before and during spawning greatly reduces the risk of petroleum effects 
on this stock (see Appendix G for additional mitigation).  Potential effects on herring 
would be less at Echo Cove because it does not contain herring spawning areas and 
spills would be more likely to remain confined in the cove due to low flushing. 

Total petroleum hydrocarbons (TPHs) include a mixture of light and heavy polyaromatic 
hydrocarbons (PAHs).  These compounds have different toxicity characteristics based on 
their water-solubility, volatility, vapor pressure, and molecular weight (Irwin et al., 
1997).  Lighter aromatic hydrocarbons, like those contained in diesel fuel, are generally 
more volatile and water-soluble and, therefore, are associated with potential acute 
hazards to aquatic life in the water column.  The larger and heavier aromatic 
hydrocarbons, which are more persistent in the environment, have the potential for 
chronic toxicological effects (Irwin et al., 1997).  High-fraction PAHs (those of high 
molecular weight), known as HPAHs, are some of the most toxic petroleum compounds.  
These compounds are most prevalent in weathered crude oil, but only a very small 
amount occurs in diesel.  HPAHs are 10 to 1,000 times more toxic than lighter aromatic 
hydrocarbons, which would be more common in diesel (Black et al., 1983).  Commonly 
reported effects of individual PAHs on fish include reduced growth and development, 
impairment of reproductive and immune systems, and altered endocrine function (Irwin 
et al., 1997; Carls et al. 1997, 1999).  Fish eggs exposed to PAHs may suffer similar 
adverse effects including yolk sac edema, hemorrhaging, cardiac dysfunction, mutation, 
and deformity (Billiard et al., 2002, Brinkworth et al., 2003, Marty et al., 1997, Barron et 
al. 2004a, b). 

NOAA conducted several studies on Pacific herring using weathered Alaskan crude oil 
and found a direct relationship between PAH accumulation in muscle and ovaries of 
exposed fish and PAH concentrations of oil in water (Carls et al., 1997).  The study 
noted that PAH exposure resulted in a depression of immune function and expression of 
the viral hemorrhagic septicemia virus. 

TPH compounds appear to have a greater effect on the early life stages of fish because 
adults have the ability to avoid areas affected by spills.  Eggs exposed to TPHs 
experienced shorter incubation times and reduced egg survival, larval survival, and 
swimming ability, as well as morphological abnormalities.  At TPH concentrations of 
7.6 µg/L, significant larval abnormalities of skeletal and craniofacial defects, finfold 
defects, and failure to develop pectoral fin rays were observed (Carls et al., 1999).  Carls 
et al. (1999) also found that PAH concentrations of 0.7 µg/L caused malformation and 
genetic damage in herring eggs and levels as low as 0.4 µg/L caused sublethal effects 
such as yolk sac edema and premature hatching.  Edema was induced in larvae exposed 
to PAH concentrations of 0.2 µg/L.  These results imply that oil persistent in the 
intertidal spawning areas might adversely affect egg development months after the initial 
spill. 
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As noted above, some of the lowest hydrocarbon concentrations that had adverse effects 
were for weathered crude oil PAHs.  Diesel, the most likely source of petroleum to enter 
Berners Bay from project operations, contains small portions of most typically low 
molecular weight PAHs.  The concentrations from vessel leakage of diesel in the area 
are unknown, but they are likely to be very low due to proposed operational practices 
(e.g., BMPs such as storage of fuels away from the marine environment).  To put the 
chance of fuel leaks reaching even these extremely low levels of concentration in 
perspective, it is informative to examine examples of where these concentrations have 
been observed in marine waters.  Rice et al. (2001) reported that peak levels during 
sampling of areas with heavily oiled beaches from the Exxon Valdez oil spill reached a 
maximum of 30 µg/L.  Areas immediately adjacent to the oiled beaches often showed 
concentrations of PAH in the range 1 to 6 µg/L.  Maki (1991) summarized water column 
samples taken during the Exxon Valdez oil spill from three bays with the heaviest oil-
contaminated beaches and reported that the highest average PAH concentrations in these 
three bays was 0.7 µg/L; less affected areas averaged peak values less than 0.2 µg/L.  

In the highly urbanized (10 million people) San Francisco Bay area, where chronic 
runoff occurs from large industrial activities and high shipping traffic, PAH water 
concentrations in nearly all areas remain lower than those known to cause adverse 
effects on sensitive aquatic organisms (San Francisco Estuary Institute [SFEI], 2004; and 
data for 1993–2001;http://www.sfei.org).  Results from 10 years of PAH monitoring in 
San Francisco Bay and local tributaries suggest that even under highly developed 
conditions nearly all levels remain low.  Annual monitoring of PAH levels has occurred 
at about 30 sites each year in five bay regions and several of the streams entering the 
bay.  From 1993 to 2002 the average PAH concentration of more than 300 samples of 
surface water (upper 1 m depth) was 0.06 µg/L, and 94 percent of all samples were less 
than 0.2 µg/L.  The highest single value was 0.85 µg/L from a south bay slough, which 
drains a major urban area (San Jose), at the head of the bay.  This stream often had the 
highest concentrations found in the annual survey, but of the other 12 samples from this 
stream, none exceeded 0.3 µg/L.  Only three other samples from all sites exceeded 0.4 
µg/L, and all were from small streams or sloughs draining major urban areas. In 10 years 
of study, the highest concentration in bay water (i.e., not in a slough or small creek) was 
0.13 µg/L.  Even considering that San Francisco Bay is in the range of 100 times larger 
than Berners Bay, the relative development is much greater than anything foreseeable in 
Berners Bay and associated watersheds.  Even with the development in San Francisco 
Bay and the large potential for PAH input, PAH concentrations, with few exceptions, are 
below the lowest levels (0.4 to 0.7 µg/L) found to have adverse effects on sensitive 
marine organisms.  Although hydrocarbon levels near the Alaska Marine Highway ferry 
terminals have not been monitored, NOAA believes normal levels in these areas would 
be very low (Short 2003).  The likelihood of any spill level reaching the magnitude of 
the Exxon Valdez event or PAH concentrations within Berners Bay reaching the levels 
observed in San Francisco Bay are extremely low.  Thus, it is reasonable to assume that 
occasional leaks or low-volume spills of diesel fuel would not result in PAH 
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concentrations high enough to produce negative effects on herring and other marine 
species in the vicinity of the marine terminals. 

4.0  Mitigation and Monitoring 

Several documents address mitigation measures and monitoring plans that would be 
implemented if the project were to proceed.  The specific documents addressing these 
plans have been included as Appendices A, B, C, and D in this document.  In addition, 
there will be specific stipulations under ADNR’s Tideland’s Lease.  The goals of these 
plans/stipulations are to minimize or eliminate impacts to resources of concern, 
including herring.  A summary of those mitigation and monitoring plans that directly or 
indirectly affect herring are noted below.  Additional detail of mitigation actions and 
proposed monitoring for Pacific herring are included in Section 2.5 of the 2004 SEIS. 

4.1  SEE APPENDIX A - TRANSPORTATION AND MITIGATION PLAN 

Coeur has developed a Transportation and Mitigation Plan for the Kensington Mine 
operation that includes many actions specifically addressing marine issues that may 
affect herring.  This document includes the BMPs and policies of the Plan.  It is intended 
to address the major concerns for eulachon and herring from construction of marine 
facilities, fueling, fuel storage, spill preventions and cleanup plan, transport of supplies, 
transport of workers, and monitoring to be incorporated to help assess affects. 

The document includes three categories: 1) Best Management Practices (BMP) to be 
implemented, 2) Monitoring Plans, and 3) Goals, Policy, and Transportation/Mitigation 
Plan.  The major items in each are summarized: 

 
Best Management Practices including, but not limiting to: 
 

• Prohibit in-water work during April 15 through June 30.  
• Use silt curtains and other methods to control sediment and reduce transport off-

site 
• Measures preventing and controlling petroleum hydrocarbons from getting into 

the water 
 
Monitoring would include: 
 

• Water quality monitoring of hydrocarbons in Berners Bay 
• Mapping submerged aquatic vegetation between Echo Cove and Cascade Point 
• Monitoring and documenting colonization and habitat value of the breakwater 
• Monitoring and documenting herring spawning activity and locations in Berners 

Bay 
 
Goals, Policy and Transportation/Mitigation Plan: 
 
This section describes the Goals and Standard Operating Procedure that would be 
implemented.  Some of the general highlights of this Plan that potentially have the 
greatest benefit to herring include: 
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• Develop detailed and approved fueling plan 
• Monitor for fuel (petroleum hydrocarbons) in the environment 
• Work with agencies to develop mitigation and monitoring plan 
• Fund groups to conduct monitoring 
• Will develop a spill response plan 
• Periodic review of BMPs usefulness and implementation 
• Restrict in-water construction timing to outside of spawning window for herring  
• Restrict fueling to just Cascade Point,  Auke Bay, or other Coast Guard 

approved site 
• No fuel will be stored at Cascade Point.  Fueling at Cascade Point will be from a 

contained truck following Spill Contingency Plan 
• Fuel only Coeur vessels at Cascade Point 
• During “eulachon” spawning (this will be modified to “herring spawning” in the 

State Tidelands Lease) fueling will not occur in Berners Bay (would occur in 
Auke Bay or other Coast Guard approved site) 

• During eulachon spawning (which overlaps most herring spawning) reduce daily 
vessel trips from 3 to 5 down to 2 to 3 and reduce speed to 12-13 knots 

• Establish restrictive schedule for transport of personnel and supplies 
• Consider a barge site for housing site workers in Slate Creek Cove during 

eulachon run to reduce frequency of transport trips during eulachon run. 
• Water discharge control and spill prevention plans will be developed 
• A variety of Standard Operating Procedures for on-shore, dock and vessels 

activities will include detailed plans for storage, maintenance, vessel bilge 
discharge, and sewage management and discharge requirements  

• Reduce or eliminate all toxic substances, such as creosote used in marine 
construction materials and pilings 

• Restrict piling installation methods to reduce impacts to fish 
• Environmentally important habitat will be considered when placing fill at 

Cascade Point and, where practical, be avoided  
• To minimize affects to habitat would consider material and slope of breakwater 

and would monitor site conditions. 
 

4.2  SEE APPENDIX B - SPILL RESPONSE AND BMP PLAN 

Coeur has developed this document to describe how transportation, handling, and 
storage of hazardous materials for the project would occur (Appendix B).  This 
document has actions relevant to the protection of herring in that it develops specific 
plans to minimize risks of hazardous substances from entering the environment, which 
include areas herring may be found.   

This document defines the Standard Operating Procedures (SOPs), training, and chain of 
command for actions relating to potential spills.  It includes the details of how fueling 
would occur.  The plan would be in place before construction begins. 

4.3  SEE APPENDIX C - CONDITIONAL USE PERMIT FROM 
CITY/BOROUGH OF JUNEAU FOR FERRY DOCK AND RELATED ACCESS 

This document includes the limitations and specific requirements of actions that can 
occur at the Cascade Point marine terminal site.  These restrictions are intended to 
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reduce impacts to the marine environment including herring.  The restrictions indicated 
in this document are generally related to: 

• Restrictions on what vessels can be fueled for transporting crews to Slate Creek 
Cove 

• Restriction on vehicle maintenance 
• Restrictions on fueling and fuel storage 
• Restrictions on lighting, sewage disposal, toilet facilities, parking lot size, type 

of parking lot, buffers, paint color 
• Restriction on in-water construction (none between March 15 and June 15) to 

avoid herring spawning, other fish effects, and reduce risk of injury to marine 
mammals, however, Coeur’s proposed transportation plan and ADNR’s 
Tideland Lease would extend this restriction through June 30 

• Implementation of BMPs for spill prevention 
• Dredging restrictions  
• Spill reporting and response requirements 
• Details of allowed vessel fueling methods 
• Vessel handling of bilge and other potential oil sources 
• Parking lot runoff control 
• Waste oil control 
• Fueling will occur outside of Berners Bay from April 15 to May 15 when 

herring are spawning within 250 meters of the marine terminal  (the State 
Tidelands Lease also requires no fueling in Berners Bay from the beginning of 
herring spawning until the eggs hatch)  

• Vessels will be surrounded by oil spill containment booms April 15 to June 15 
 
4.4 SEE APPENDIX D - ALLOWABLE USE PERMIT FOR GOLD MINE 
DEVELOPMENT AND PRODUCTION 

This document includes the limitations and specific requirements of actions that can 
occur at Slate Creek Cove, the mining access roads, and the affected lakes.  These 
restrictions are intended to reduce impacts to the terrestrial and marine environment, 
including potentially to herring.  The restrictions indicated in this document that 
generally may affect herring are: 

• Restrict light use and intensity at marine terminals 
• Preserved and pressure treated wood may not be used in contact with water at 

Slate Creek Cove 
• Discharges shall be free of toxic compounds meeting state water quality 

standards 
• Marine construction shall not occur in Slate Creek Cover during the spring 

concentration of forage fish 
 

4.5 ADNR  MITIGATION FOR POTENTIAL IMPACTS TO PACIFIC 
HERRING 

ADNR has developed specific mitigation and monitoring requirements for protection of 
Pacific herring relative to project construction and operations in marine waters.  These 
mitigation and monitoring requirements are part of granting a ADNR Tideland Lease to 
ensure consistency with the Alaska Coastal Management Program (ACMP).  These 
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permit requirements, if more restrictive than other proposed actions by Coeur or other 
agencies requirement, would be the actions required of the applicant.  The requirements 
that are currently being considered to be included in the Tidelands Lease specifically 
relating to herring are summarized below. 

• In water construction will be prohibited from March 15 to June 30 

• No vessels will be operated from Cascade Point during pre spawning 
aggregation and spawning of herring, as determined by ADF&G (typically two 
weeks in April and or May) 

• No vessel fueling will occur at Cascade Point from during herring pre-spawning 
aggregation, spawning and egg development, as determined by ADF&G 
(typically 4 to 5 weeks) 

• Monitoring Berners Bay, during the life of the mine operations, for: PAHs 
(water, sediment, mussel tissue), herring spawning habitat on the breakwater, 
herring spawning locations and biomass, and submerged aquatic vegetation 

• Applicant would sponsor a “Berners Bay Working Group” to monitor impacts 
and trends, and recommend operational changes as needed 
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Table E-1. Lynn Canal/Juneau Pacific herring spawning and harvest data 

 

Year 
Nautical Miles  

of Spawn 
Estimated Spawning  

Biomass (Tons) 
Total Commercial Harvest 

(Tons) 
1953 8.2   
1954 9.4   
1955 12.2   
1956 10.0   
1957 28.1   
1958 24.1   
1959 10.8   
1960 12.9 6,850 156 
1961   22 
1962   354 
1963   101 
1964   195 
1965   200 
1966   109 
1967   100 
1968   475 
1969   600 
1970 11.5  240 
1971   654 
1972 6.5 12,450 524 
1973 10.6 2,950 798 
1974 13.2 4,600 396 
1975 10.9 7,450 544 
1976 15.9 5,400 631 
1977 9.7 6,800 926 
1978 8.0 5,400 966 
1979 5.7 2,350 7 
1980 9.8 4,850 976 
1981 9.2 4,300 777 
1982 2.5 1,500 551 
1983 6.0 1,800 0 
1984 2.6 200 0 
1985 5.1 2,350 0 
1986 5.0 1,250 0 
1987 2.5 1,750 0 
1988 7.0 2,500 0 
1989 5.0 1,250 0 
1990 3.0 750 0 
1991 2.5 625 0 
1992 4.0 1,850 0 
1993 3.2 800 0 
1994 4.3 1,075 0 
1995 1.0 238 0 
1996 2.9 725 0 
1997 2.2 550 0 
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Table E-1. Lynn Canal/Juneau Pacific herring spawning and harvest data 
(continued) 

 

Year 
Nautical Miles  

of Spawn 
Estimated Spawning  

Biomass (Tons) 
Total Commercial Harvest 

(Tons) 
1998 0.5 123 0 
1999 6.0 1,500 0 
2000 7.0 1,760 0 
2001 4.0 1,000 0 
2002 3.0 750 0 
2003 3.0 750 0 
2004 7.3 1,393 0 

Average 7.6 2,682 452 
Source: Personal communication, Kevin Monagle, ADF&G, October 26, 2004 
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Figure E-1. Location of herring spawning areas along the eastside of Berners Bay 
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Appendix F 
Proposed Vessel Specifications for Ferry and Barge/Tug 

use by Coeur Alaska for the Kensington Gold Project 
 

   
 



Proposed Vessel Specifications for Ferry and Barge/Tug use by Coeur 
Alaska for the Kensington Gold Project 

 
 
Barge/Tug Specifications 
 
Barges- 360-L X 100-W X 22 Deep- The barge will only be drawing 5ft. 

Tugs- 100-L X 35W X 20 Deep- Tug draws 18ft- Cruise speed is 9.5 knots. 

 
 Ferry Boat Specifications (Vessel Class?)  
  
Length:  75’ 

Beam:  20’ 

Draft:  7.5’ 

Tonnage:  90 - 100 

Passenger Capacity:  149 

Cruise Speed:  18 knots (20.7 mph) 

Engines:  diesel (three) 

Propulsion:  propeller (three) 

Fuel Capacity:  1,600 gallons diesel 

Hull Type:  mono (aluminum) 

Exhaust System:  dry (above water) 



Appendix K 
 

USEPA and State of Alaska Preferred Alternative and 
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Forest Service Environmentally Preferable Alternative 
Discussion and Rationale 

The Forest Service has identified Alternatives A and D as the environmentally preferable 
alternatives. While both alternatives include environmental impacts ranging from short to long 
term, each are protective of water and air quality standards. Each has different environmentally 
negative and positive aspects that, when compared, make the two alternatives different but near 
equal with respect to overall impact to the environment. 

The Forest Service has reviewed the input received from USEPA and ADNR in reaching its 
determination. The written conclusions and rationale from both agencies is provided in Appendix 
K. While the Forest Service and ADNR are generally in agreement about the relative effects of 
Alternatives A and D on the environment, the USEPA differs in its assessment of impacts and has 
determined that Alternative A is its environmentally preferable alternative. 

In large part, Alternatives B and C were eliminated from selection as the environmentally 
preferable alternative because the operator could not comply with effluent limitations for the TSF 
discharge and, at the same time, meet the State’s minimum instream flow requirements in East 
Fork Slate Creek below the TSF. Meeting the effluent requirements would require installation of 
a treatment system comparable to the reverse osmosis system included in Alternative D. 
Alternative C also provides for a marine terminal at Echo Cove rather than Cascade Point. As 
documented in the ROD, the decision on the location of the terminal is outside of the Forest 
Service’s jurisdiction. The expected mitigation at Cascade Point will, however, minimize effects 
on marine aquatic resources, while the Echo Cove location would impact existing recreational use 
of the cove as well as require periodic dredging to allow crew shuttle passage. Cascade Point is, 
therefore, environmentally preferable to Echo Cove.The Forest Service’s rationale for selection of 
both Alternatives A and D as the environmentally preferable alternatives is discussed below for 
specific resources where effects are predicted. 

• Surface water quality. The discharges to surface water under Alternatives A and D are 
predicted to meet applicable water quality standards protective of human health and aquatic 
life, although additional treatment for aluminum could have to be installed at the DTF 
discharge under Alternative A. Under Alternatives A and D, any sediment-related impacts on 
surface water would be minimized by the proper implementation of BMPs required by Forest 
Service guidelines and EPA’s storm water permit requirements. Alternative D presents a 
lower risk of fuel spills impacting surface water quality because of the use of isotainers for 
diesel fuel transport. As a result, surface water quality impacts slightly favor Alternative D. 

• Surface water hydrology. Alternative A would affect the surface water hydrology by 
eliminating or altering the flows in the six ephemeral drainages in the DTF area. Alternative 
D would locally affect the hydrology in and between Upper and Lower Slate lakes. Neither 
Alternative A nor D would cause other surface water hydrology impacts in the drainages in 
the project area. This would be ensured by compliance with minimum instream flow 
requirements that will be finalized in the State of Alaska’s Title 41 permits. There is no 
difference in surface water hydrology impacts between Alternatives A and D.  

• Fresh water aquatic resources. Both alternatives would cause the loss of resident fish 
species. Specifically, approximately 100-200 Dolly Varden char would be lost under 
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Alternative A and about 1,000 Dolly Varden char would be lost under Alternative D. In each 
case the losses would be temporary. Under Alternative A, the diversions would be removed 
and the stream channels restored. Under Alternative D, the ecological risk assessment 
reviewed by EPA and ADNR shows that the fish populations in the TSF will be restored after 
closure. This is further ensured by incorporation of the tailings cover requested by EPA. The 
cover would provide a much larger area of shallow native material to support 
macroinvertebrate recolonization compared to existing conditions. ADNR specifically noted 
in its environmentally preferable alternative letter (Appendix K) that the Lower Slate Lake 
Dolly Varden char population appears to be limited by a variety of factors in the lake. No 
other impacts on resident fish are predicted in part because of ADNR’s minimum instream 
flow requirements as well as State and Forest Service standards and requirements for 
proposed construction/improvement of stream crossings. Neither Alternative A nor D would 
affect the segments of Sherman, Slate, or Johnson creeks used by anadromous fish. Because 
of the nature of the Dolly Varden char population in Lower Slate Lake and the expected 
restoration/habitat improvement at closure, Alternative A is only slightly favored for fresh 
water aquatic resources. 

• Marine aquatic resources. The Forest Service recognizes the importance of the Berners Bay 
ecosystem and potential impacts to this resource were identified as a significant issue for the 
NEPA analysis. Alternative A has very limited predicted effects on marine resources, except 
for impacts to nearshore organisms should a spill occur during fuel transfers at Comet Beach. 
Berners Bay provides important habitat for marine mammals, including threatened steller sea 
lions and, to a lesser extent, endangered humpback whales during the spring eulachon run. 
The crew shuttles and barges under Alternative D could impact individual marine mammals, 
particularly from vessel noise and other physical disturbance. However, as documented in the 
BA/BE (Appendix J), the Forest Service has determined that there would be no adverse 
impacts because of the BMPs expected to be required by the USACE, State, and local 
permits, including prohibitions on construction during critical times, reduced crew shuttle 
trips and speeds and minimized barge traffic during the eulachon run, adherence to NMFS 
guidelines for approach distances, no fueling at Slate Creek Cove, and the presence of a 
qualified observer on the crew shuttle boats. The Forest Service further anticipates that 
additional mitigation will be required, as necessary, to protect marine mammals as a result of 
ongoing formal consultation with NMFS. 

The Forest Service also understands the importance of the Pacific herring stock and its decline in 
Southeast Alaska over the past 20 years. It is important to recognize that herring spawning has 
only been observed twice at Cascade Point during the past 10 years. The construction of the 
breakwater would eliminate some herring spawning habitat although there is the potential for 
recreating this habitat in the future. The Forest Service concurs with the State of Alaska’s finding 
in its environmentally preferable alternative letter that impacts to herring during operations will 
be minimized by the mitigation measures expected to be included in Federal, State, and other 
permits. These include dedicating the site to mine transportation, requiring fueling from trucks, 
avoiding in-water construction during herring spawning, and likely limiting use and prohibiting 
fueling during critical herring spawning and early life stage periods. Ongoing monitoring during 
operations would be conducted used to assess the performance of mitigation measures and 
determine the need for additional requirements. 

The Forest Service has determined that the likelihood of a catastrophic spill in Berners Bay 
associated with mining operations is negligible. 
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Overall, Alternative A is favored for marine resources because generally no impacts would occur, 
but the differences between the alternatives are limited because of the mitigation measures that 
would be implemented under Alternative D. 

• Wildlife. While there are slight differences between Alternatives A and D in terms of effects 
on wildlife habitat for different species, the impacts are generally comparable and small in the 
context of overall available habitat in the area. Under Alternative D, potential effects on birds 
that congregate in Berners Bay during the eulachon run would be minimized by the same 
mitigation described above for marine aquatic resources. 

• Wetlands. Alternative D would disturbs approximately 197 acres, of which 96 acres are 
wetlands, while Alternative A disturbs 268 acres, all of which are wetlands during operations. 
Following reclamation most wetlands under alternative D would be restored while 
Alternative A would result in the permanent loss of 170 acres of forested and scrub-shrub 
wetlands. The Forest Service recognizes the relative importance of the wetlands that would 
be affected by Alternative D in and around Lower Slate Lake. While lacustrine wetlands are 
relatively uncommon in Southeast Alaska, there is nothing particularly unique about Lower 
Slate Lake and the lake’s depth limits productivity and subsequently the value of the habitat 
for fish. Moreover, both the Forest Service and ADNR concur that the TSF would be restored 
to equivalent or better aquatic habitat after closure. Overall, the wetland impacts associated 
with Alternatives A and D are generally equivalent. 

• Recreation (including noise). Alternative A would have effects on recreational use in Lynn 
Canal through the visual quality impacts described above. In addition, helicopter traffic and 
noise would affect the recreational experience in both Lynn Canal and at the mouth of 
Berners Bay. The Forest Service recognizes the importance placed on the “wildland” qualities 
of Berners Bay by recreational users of the Bay. Alternative D would generally not preclude 
recreational use because of current minimal direct use of the mine area. It would, however, 
have some impacts on the recreational experience in the Bay through both noise and visual 
effects. Such impacts are limited by the relatively low number and duration of crew shuttle 
trips during daylight hours (even further reduced during the spring eulachon run) and the CBJ 
requirement for the Cascade Point facility to be only used for mine-related transportation. 
Alternative A is slightly favored for recreational resources. 

• Visual resources. The marine terminals at Cascade Point and Slate Creek Cove under 
Alternative D would have some visual effects on users of Berners Bay. Under Alternative A, 
the DTF, borrow areas, and roads would meet the Maximum Modification Visual Quality 
Objective (VQO) where visible from the Visual Priority Travel Route in Lynn Canal but 
would not meet the current Modification VQO until reclamation became effective 5-10 years 
following closure. The duration of the effects is long-term because of the extended time that 
would be required to complete reclamation of the DTF. In contrast, visible mine and marine 
terminal facilities under Alternative D are expected to be removed immediately after mine 
closure. Alternative D is strongly favored over Alternative A for visual resource impacts. 

• Transportation. Under Alternative D, the use of Slate Creek Cove offers more reliable 
conditions for marine transportation. This reduces the need to store excess fuels, chemicals, 
and materials onsite as well as minimizing the risks to personnel safety, although accident 
and spill risks are generally low for both alternatives. For transportation, Alternative D is 
slightly favored. 
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• Cumulative Effects. Alternative D generally has greater cumulative effects than Alternative 
A because of proposed development activities in and around Berners Bay. For most of the 
resources where cumulative impacts are observed, e.g., surface water, wildlife, and aquatic 
life both the incremental and combined effects are small especially given the limited past, 
current, and reasonably foreseeable future development in the area. Mine expansion would 
cause loss of additional aquatic life in Upper Slate Lake and extend the duration of impacts. 
The proposed road under the Juneau Access Improvement project would cause cumulative 
impacts on the recreational users of Berners Bay. As documented in the 1992 Final EIS and 
1997 Final SEIS, the increased helicopter traffic caused by Alternative A beyond current uses 
would also affect the wildland character of Berners Bay. Overall, cumulative effects favor 
Alternative A. 

For air quality, geotechnical engineering, ground water, soils, vegetation, and cultural resources, 
little or no long-term impacts are predicted for any alternatives taking into consideration required 
mitigation measures. These resources were not, therefore, considered by the Forest Service in the 
determination of the environmentally preferable alternative. Because of the type of effects 
predicted, socioeconomic impacts were also not considered in the identifying the environmentally 
preferable alternative. 

In the end, a meaningful difference between Alternatives A and D was not apparent in the 
resource values affected, nor to the degree those values would be affected. Both alternatives, 
therefore, are the environmentally preferable alternatives.  
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Comment Summary 

The Forest Service received comments on the Draft SEIS from federal, state, and local 
government agencies; Native American organizations and corporations; nonprofit organizations; 
environmental groups; businesses and trade organizations; and individuals. Comments were 
received by regular mail, by e-mail, and on comment forms submitted at the open houses in 
Juneau and Haines. Twenty-four comment letters were received from agencies, native 
corporations and organizations, and environmental groups. In summary, 

• State and federal agency comments generally focused on technical aspects of the Draft SEIS 
requesting clarifications and additional information. As documented in the responses, the 
Forest Service has specifically included further information in the Final SEIS regarding 
Tailings Storage Facility (TSF) discharge quality and developed an additional alternative 
(Alternative D) to address concerns about the need for water treatment and, at the request of 
EPA, a tailings cap to eliminate the potential for tailings toxicity after closure. The marine 
discussion in the Final SEIS has also been expanded to incorporate additional information on 
potential effects on marine mammals and mitigation, which either became mandatory after 
distribution of the Draft SEIS (through the CBJ Conditional Use Permits) or expected to be 
required in other local, state, and federal permits and authorizations. The Forest Service 
worked closely with the State of Alaska (as a cooperating agency), USFWS, and NMFS in 
preparing the marine resources sections of the Final SEIS. 

• At the municipal level, the City and Borough of Juneau (CBJ) provided detailed comments 
on the socioeconomics evaluation. These have been addressed in the Final SEIS, including 
evaluation of a 50 percent local hire scenario. Based on the company’s commitments to local 
hiring and training programs, both the Forest Service and CBJ concur that 50 percent local 
hiring is a realistic goal for the mine. The Haines and Ketchikan boroughs sent letters 
generally supporting the selection of Alternative B. 

• Klukwan, Inc., the Central Council of the Tlingit and Haida Tribes of Alaska, and Goldbelt, 
Inc., also supported selection of Alternative B. The Tlingit and Haida Central Council cited a 
broad range of economic and environmental factors supporting Alternative B that were 
mentioned by many of the individual commenters (see below) and specifically noted the 
council’s preference for avoiding potential impacts on the commercial fishery in Lynn Canal. 

• Ten environmental groups commented on the technical analysis in the Draft SEIS as well as 
compliance with NEPA and other federal and state regulations. As noted above, detailed 
responses to these comments follow in this section. Overall, concerns were raised about the 
impacts from Alternatives B, C, and D, and these concerns focused on the tailings facility 
and the broad range of effects on the biological and recreational resources within Berners 
Bay. In response to specific comments, the Final SEIS includes expanded information on 
TSF water quality with treatment incorporated into Alternative D, more data and analyses on 
marine impacts in Berners Bay, and further evaluation of cumulative effects. 

A total of 316 comment documents were received from individuals and 44 comment documents 
were received from businesses and trade organizations. These comments and specific responses 
have been included in the planning record. Of the commenters, 341 provided addresses, as 
follows: 
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• 213 comment documents from Juneau and Douglas 

• 82 comment documents from Haines and Skagway 

• 11 comment documents from other Southeast Alaska communities 

• 19 comment documents from the Anchorage and Fairbanks areas 

• 6 comment documents that listed Alaska without a city or town 

• 9 comment documents from other states 

• 1 comment document from Canada 

For the most part, the individual comments provided opinions on which alternative the Forest 
Service should select in its Record of Decision (ROD). Of the 360 comment documents, 280 
commenters indicated a preference for Alternative B, while 66 commenters were opposed to 
Alternative B. Of the 66 commenters who opposed Alternative B, 15 supported selection of 
Alternative A or A1, and the remaining 50 either opposed the project in general or did not 
express a preference. Forty-two of the 44 business and trade organization commenters supported 
Alternative B. The other two businesses provided technical comments on the SEIS analyses but 
did not express a preference. Beyond those with views on the selection of an alternative, the 
remainder of the individual and business commenters either requested clarifications in the SEIS 
or expressed general concern about impacts on Berners Bay. 

Among the supporters of Alternative B, many of the letters were written in the same formats and 
with similar language that addressed several key themes. First and foremost was the belief that 
the project was more likely to move forward with more favorable economics under Alternative B 
and would bring economic benefits and jobs to both Juneau and Haines. The following are other 
reasons that were provided: 

• Less overall disturbance and fewer impacts on wetlands 

• Safer and more reliable transportation of personnel and fuel to the site 

• Lower fuel use and fewer air emissions 

• Fewer visual impacts associated with the TSF compared with the Dry Tailings Facility 
(DTF); and that the TSF would be easier to reclaim and would support improved habitat for 
fish after closure 

• No potential effects on the Lynn Canal commercial fisheries near Comet Beach 

With respect to individuals who commented on Echo Cove versus Cascade Point, about 40 
commenters were opposed to Echo Cove, citing potential conflicts with existing recreational 
uses. Several other individual commenters also expressed concern over the need for periodic 
dredging. Of the 360 comment documents, only 2 commenters supported the use of Echo Cove 
instead of Cascade Point. 
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Ten commenters who supported Alternative B raised doubts about the assumption of only 20 
percent local hiring, suggesting a higher percentage especially in light of the elimination of the 
on-site personnel camp. With input from CBJ, a 50 percent local hire scenario has been included 
in the Final SEIS. This seems to be a more realistic scenario given Coeur Alaska’s commitments 
to local hiring and providing workforce training. 

A few commenters also questioned why a preferred alternative was not included in the Draft 
SEIS. Council on Environmental Quality (CEQ) regulations at 40 Code of Federal Regulations 
(CFR) Part 1502.14 require the identification of a preferred alternative or alternatives in the 
Draft SEIS if one exists. When the Draft SEIS was published, the Forest Service and the 
cooperating agencies could not reach agreement on a preferred alternative; therefore, no 
preferred alternative was included in the Draft SEIS. 

Among the individual commenters who opposed the project or specifically opposed Alternative 
B, the concerns focused on several areas: 

• Comments were raised about the broad impacts on biological and recreational resources in 
Berners Bay. Some commenters specifically cited the need for additional detail in the SEIS 
related to effects on marine mammals, including seals. The Final SEIS, including the 
biological assessment/biological evaluation (BA/BE) in Appendix J, provides further data 
and analyses on potential impacts on sea lions and humpback whales. Further details on seal 
use and effects have been added to Section 4.10. The State of Alaska, as a cooperating 
agency, and NMFS provided information for these sections and reviewed them. 

• Comments were received on the use of Lower Slate Lake to manage tailings and on water 
quality in the lake and at the discharge point to East Fork Slate Creek. Both the Draft SEIS 
and Final SEIS, including Appendices A (Water Quality) and C (Ecological Risk 
Assessment) describe the effects in detail. As cooperating agencies, USEPA and ADNR have 
participated in developing the finding that Lower Slate Lake can be restored to equivalent or 
better habitat after closure. This is further ensured by the incorporation of the native material 
cover over the tailings into Alternative D in the Final SEIS. 

• Like the environmental groups, a number of commenters also questioned the legality of 
tailings disposal in Lower Slate Lake under the Clean Water Act and Alaska’s water quality 
standards. As summarized in Section 1.7.1 of the Final SEIS and documented in EPA’s May 
17, 2004 memorandum (USEPA, 2004), the “conversion” of Lower Slate Lake into a waste 
treatment unit is allowable under the Clean Water Act. As cooperating agencies, USEPA, 
USACE, and ADNR have all concurred that the TSF is legal and permittable under their 
respective permitting authorities. 

• Concerns were raised about the cumulative effects of other projects in Berners Bay. The 
cumulative effects portion of the document has been expanded to provide additional details 
related to the impacts of the Kensington mine when added to the potential effects of other 
past, present, and reasonably foreseeable future actions in the project area. 

• Commenters noted that the mine would bring only limited jobs to Juneau because of the 
20 percent local hiring scenario and that the project could adversely affect the local housing 
market and cause pressures on the school system. As noted above, after consultation with the 
CBJ, the Final SEIS includes a 50 percent local hiring scenario to more realistically reflect 
the commitment to local hiring and training. 
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Many comments were received on the need for financial assurance and expressed concern that 
reclamation cost estimates were not included in the draft SEIS. The National Environmental 
Policy Act (NEPA) does not require that reclamation costs be presented in an SEIS. The Forest 
Service, however, is required to ensure that adequate financial assurance (bonding) is provided, 
prior to initiation of mine construction. Financial assurance specifically includes the costs 
associated with implementation of all mitigation measures required by the ROD. Since the 
financial assurance requirements depend on the alternative selected for implementation, the 
actual calculation of financial assurances cannot occur until after the ROD is signed. Conceptual 
reclamation requirements are included in Section 2 and Appendix D of the Draft and Final 
SEISs. 

Approximately 15 commenters expressed concern that the Forest Service did not hold a formal 
public hearing following distribution of the Draft SEIS. CEQ regulations at 40 CFR Part 1506.6 
do not require the Forest Service to hold a public meeting between a draft and final SEIS. The 
Forest Service, however, often hosts informational meetings during a draft EIS comment period 
to provide supplementary information and provide a forum for discussion and clarification. The 
Forest Service prefers the informal format, rather than a formal hearing, because it provides a 
relaxed environment for interested parties to ask questions and share information. 

Finally, the Forest Service received standardized letters by fax and e-mail from about 1,000 other 
individuals from throughout the nation and the world. An example faxed letter and e-mail are 
provided following the letters from and Forest Service responses to agencies, native corporations 
and organizations, and environmental groups. The demographics of the individuals who 
submitted the standardized letters and e-mails are summarized in Table L-1. 

The letter opposes Alternative B because of the impacts of dumping tailings into Lower Slate 
Lake. The letter also questions the legality of the practice under federal and state law. The 
commenters further cite effects on ecological, cultural, and recreational resources from crew 
shuttle and barge transportation in Berners Bay. They specifically note potential damage to 
eulachon and herring, which are food sources for other fish, bird, and marine mammal species. 

All of comments received on the Draft SEIS were considered in preparing the Final SEIS and the 
ROD. 
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Table L-1 
Demographics of Standard E-mails and Facsimiles Received 

on the Kensington Gold Project Draft SEIS 

Mailing Location 
Number of 

Commenters Mailing Location 
Number of 

Commenters 
Alabama 3 Nebraska 4 
Alaska 4 Nevada 24 
Arizona 43 New Hampshire 12 
Arkansas 1 New Jersey 33 
California 165 New Mexico 14 
Colorado 43 New York 65 
Connecticut 9 N. Carolina 13 
Dist. Columbia 5 North Dakota 1 
Delaware 4 Ohio 24 
Florida 57 Oklahoma 4 
Georgia 22 Oregon 28 
Hawaii 4 Pennsylvania 33 
Idaho 12 Rhode Island 6 
Illinois 40 S. Carolina 12 
Indiana 9 Tennessee 11 
Iowa 7 Texas 36 
Kansas 3 Utah 8 
Kentucky 4 Virginia 23 
Maryland 22 Vermont 3 
Massachusetts 20 U.S. Virgin Islands 1 
Maine 7 Washington 57 
Michigan 24 W. Virginia 4 
Minnesota 14 Wisconsin 21 
Mississippi 2 Wyoming 6 
Missouri 9 Canada 8 
Montana 5 Other Countries 28 
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Section 2 
Agency and Tribal Organizations  
Comment Letters and Responses 
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Responses to Comments

Affiliation Comment ID Response

City/Borough of Juneau PF-01 For the Final SEIS, the economic impact analysis evaluates the effects under a 
scenario in which only 50 percent of the mine workforce would in-migrate.  The 
ability of the mine to recruit local labor will depend on the available labor pool at 
the time of the start-up of operations, as well as outreach and training efforts 
by the mining company.  The Final SEIS document acknowledges the 
company’s efforts at other localities to recruit and train local labor (see Section 
4.15.3).

City/Borough of Juneau PF-02 Comment noted.   See the response to comment PF-01.

City/Borough of Juneau PF-03 Commented noted.  Some additional language has been added in Section 4.15 
to clarify this issue.

City/Borough of Juneau PF-04 Commenter is correct that estimated tax revenues likely underestimate total tax 
revenues that would be generated from the proposed action. For example, 
property tax on new housing construction is not accounted for in the current 
analysis. However, it is too speculative to project such tax revenues without 
knowing the number of houses to be built or the value of the houses.

City/Borough of Juneau PF-05 The $1.4 million property tax revenue is an annual estimate, not the total 
stream of payments over the lifetime of the facility. The estimate is generated 
by IMPLAN, which is a static model and predicts outputs for only a single year 
at a time. Text has been changed in the Final SEIS to better clarify
this point.

City/Borough of Juneau PF-06 Although there could be pressure for housing in the Herbert/Eagle River area in 
response to development of the mine, predicting where the workers will live is 
speculative in terms of the SEIS. The SEIS considered Goldbelt’s development 
at Echo Cove in the cumulative effects discussion but sufficient information 
was not available to consider potential development pressures elsewhere. The 
conditional use permit issued by CBJ to Coeur Alaska (see Appendix I) 
requires the company to provide bus transportation and establish a company 
policy that its employees use the bus to commute.

City/Borough of Juneau PF-07 Cumulative impacts of the proposed project in combination with Cascade Point 
development and other reasonably foreseeable actions are discussed in 
Section 4.21.

City/Borough of Juneau PF-08 It is important to distinguish between impacts at the proposed project site, 
which is governed by Forest Service land use policies, and off-site impacts on 
Berners Bay. The Forest Service's categories and classifications (including 
Semi-Primitive Non-Motorized and Visual Priority Travel Route) are planning 
tools designed to inventory the resource and then develop goals and 
prescriptions for managing future activities. Through the Forest Service 
planning process, the proposed project site has been designated for mining 
activities, consistent with the Forest Service's multiple use goals, except the 
Slate Creek marine terminal. Resource activities in this area are encouraged to 
maintain the existing recreational setting where possible. Impacts on Berners 
Bay and Echo Cove are not governed by Forest Service land use policies, but 
need to be disclosed as part of the SEIS. A paragraph has been added at the 
end of Section 4.13 to emphasize this distinction and to summarize the key 
issues, including the loss of wilderness values in Berners Bay.

City/Borough of Juneau PF-09 A discussion of the continuous nature of the proposed project-related crew 
shuttle and barge traffic has been added to the text in the Final SEIS in Section 
4.13.

City/Borough of Juneau PF-10 Increased recreational pressure due to development at Cascade Point is 
discussed in Section 4.21.12.
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Affiliation Comment ID Response

City/Borough of Juneau PF-11 Mining operations like most businesses are subject to the vagaries of business 
cycles, commodity prices, and other economic and financial factors. While 
extraction industries tend to be more volatile than other industry sectors, it 
would be too speculative and beyond the scope of the SEIS to evaluate the 
impacts of premature closure for the facility. The main objective of the 
economic impact analysis is to determine whether the regional economy can 
absorb the economic impacts of implementing the alternatives, including 
impacts on labor and housing markets, and public services. The magnitude of 
the impacts forecasted by the modeling efforts indicates that the alternatives 
would not result in effects that could not be reasonably absorbed by the 
regional economy either in the project buildup or expansion or closure phase. 
This would also likely be true in an early closure scenario.

City/Borough of Juneau PF-12 As noted by the commenter, Coeur Alaska is required to give 60 days notice to 
workers under WARN. The Final SEIS notes in Section 2.3.19, Table 2-6, and 
Section 4.4 that a financial assurance requirement would be imposed on Coeur 
Alaska to ensure sufficient funds are available for hazard abatement at the 
time of closure.

City/Borough of Juneau PF-13 Commenter is correct.  Text has been revised in Section 3.15.1.

City/Borough of Juneau PF-14 Text revised in Section 3.15.1 and 3.15.2.

City/Borough of Juneau PF-15 The text has been clarified in Section 3.15.2 to reflect "recent budget cuts" and 
refers to 2003 and 2004 actions.

City/Borough of Juneau PF-16 Text revised in Section 3.15.5.

City/Borough of Juneau PF-17 Text revised per comment in Section 4.15.3. The Final SEIS indicates the ratio 
of public personnel per resident for each public service category.

City/Borough of Juneau PF-18 See the response to comment PF-17.

City/Borough of Juneau PF-19 Comment noted.  The Final SEIS includes in the analysis in Section 4.15 a 50 
percent local hire scenario.

City/Borough of Juneau PF-20 Numbers were revised in Section 4.15.3.

City/Borough of Juneau PF-21 Numbers were revised in Section 4.15.3.

City/Borough of Juneau PF-22 Text edited per comment in Section 4.15.3.

City/Borough of Juneau PF-23 The increase in demand for services is a function of population increases only 
and is not related to specific employment categories. The public services 
impacts represent the primary types of publicly funded services that are 
provided to the general population and for which tax revenue is the major 
source of funding.

City/Borough of Juneau PF-24 IMPLAN projects annual increases in tax revenues but does not differentiate 
those revenues by type (direct, indirect, induced).

City/Borough of Juneau PF-25 Such a table would imply that the economic impact analysis is also a cost-
benefit analysis. This type of approach would exceed the scope of a NEPA 
analysis and would also imply a degree of accuracy not achievable in a static 
model. The current presentation provides overall magnitude of impacts and 
allows the decision maker to determine whether or not CBJ would bear 
significant impacts from the implementation of any of the alternatives.
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Responses to Comments

Affiliation Comment ID Response

Goldbelt DG2-01 Comment noted. The Forest Service has considered all of Goldbelt, Inc.’s, 
views and comments in preparing the ROD.

Goldbelt DG2-02 Comment noted.

Goldbelt DG2-03 Comment noted.

Goldbelt DG2-04 Comment noted.
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Responses to Comments

Affiliation Comment ID Response

Haines Borough MC-01 Comment noted. The Forest Service has considered all of the Haines 
Borough’s views in preparing the ROD.

Haines Borough MC-02 Comment noted.
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Responses to Comments

Affiliation Comment ID Response

Kake Tribal Corporation PM-01 Comment noted. The Forest Service has considered the Kake Tribal 
Corporation’s board resolution in preparing the ROD.
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Responses to Comments

Affiliation Comment ID Response

Kake Tribal Corporation DM-01 Comment noted. The Forest Service has considered the Kake Tribal 
Corporation’s views and comments in preparing the ROD.

L-32



L-33



Responses to Comments

Affiliation Comment ID Response

Kake Tribal Logging & Timber, Inc. CVJ-01 Comment noted. The Forest Service has considered Kake Tribal 
Logging & Timber, Inc.’s, views in preparing the ROD.
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Responses to Comments

Affiliation Comment ID Response

Ketchikan Gateway Borough MS3-01 Comment noted. The Forest Service has considered the Ketchikan 
Gateway Borough’s comments in preparing the ROD.
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Responses to Comments

Affiliation Comment ID Response

Klukwan, Inc. TLC-01 Comment noted. The Forest Service has considered all of Klukwan, 
Inc.’s, views and comments in preparing the ROD.

Klukwan, Inc. TLC-02 Comment noted. The Final SEIS documents in Section 3.10.7 the 
fishing use of Lynn Canal as well as Berners Bay. With the 
engineered berm, the DTF will not fail under high levels of 
precipitation. The design would also have to meet safety standards 
for a level of seismic conditions established by the Alaska State 
Engineer. The reclamation plan will ensure long-term stability of the 
final DTF slopes.

Klukwan, Inc. TLC-03 Comment noted.
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Responses to Comments

Affiliation Comment ID Response

NOAA/NMFS SAK-01 Comment noted. As stated in the ROD, the final decision on the location of the marine 
terminal at Cascade Point or Echo Cove is not within the Forest Service’s jurisdiction and 
is deferred to other Federal and State permitting agencies.

NOAA/NMFS SAK-02 The fueling situation has been clarified.  The analysis assumes that fueling would take 
place at Cascade Point under Alternatives B and D and at Echo Cove under Alternative C.

NOAA/NMFS SAK-03 The need for testing dredged materials from marine facilities has been added to Section 
4.10.3.  In addition, details have been provided on the disposal of dredged material for all 
marine terminals.

NOAA/NMFS SAK-04 The largest potential source of hydrocarbons would be diesel fuel, which would be 
delivered to the site in individual 6,500-gallon containers specifically designed to 
withstand the rigors of transport. The SEIS discusses the impacts of low-level leaks and 
small spills of diesel fuel that could reasonably be expected as part of day-to-day 
operations; however, determining the size, location, and conditions leading to a large spill 
of hydrocarbons or other toxic material would be entirely speculative. Further information 
regarding fueling operations, fuel use, storage, and spill control has been added to the 
text. The company has submitted a Spill Prevention, Control, and Countermeasures 
Plan, included in Appendix E. ADEC’s Geographic Response Strategies has also been 
noted in the discussion on spills (Section 4.6), and the applicable plans for Echo Cove 
and Berners Bay have been included in the planning record.

NOAA/NMFS SAK-05 The fuel storage locations have been added to the drawings of Cascade Point (Figure 2-
8) and Echo Cove (Figure 2-9).

NOAA/NMFS SAK-06 See the response to comment SAK-04.

NOAA/NMFS SAK-07 Coeur Alaska has submitted a Spill Control Containment and Countermeasures plan that 
has been included in Appendix E. The problem with enforcement of BMPs, as noted in 
the commenter's letter, is that the marine terminals at Cascade Point and Echo Cove 
would be out of Forest Service jurisdiction. BMPs are expected to be required in ADNR's 
Tidelands Leases.

NOAA/NMFS SAK-08 Table 2-7 (Monitoring Requirements) has been modified to include the monitoring 
program proposed by NMFS and ADNR.

NOAA/NMFS SAK-09 Text edited per comment in Section 4.10.3.

NOAA/NMFS SAK-10 Text revised per comment. However, acute or chronic contamination from hydrocarbons 
as a result of fueling and fuel storage assumes that the facilities are operated improperly 
and assumes a failure of BMPs specifically identified to address the issue. These 
potential impacts are discussed in the section(s) of the text that address spills (e.g., 
Section 4.10) but are not highlighted in the table.

NOAA/NMFS SAK-11 Text edited per comment.  The text in Section 4.10.3 has been modified to indicate that 
dredged materials not disposed of in upland areas would be tested prior to marine 
disposal.

NOAA/NMFS SAK-12 During the normal course of operations and assuming BMPs are adequately 
implemented, fuel storage and fueling operations should not result in impacts to 
nearshore organisms. A statement has been added to compare the dispersion of a spill 
under Alternatives B and D with that under Alternative C (see Section 4.10.3). See also 
the response to comment SAK-10.

NOAA/NMFS SAK-13 See the responses to comments SAK-10 and SAK-12.

NOAA/NMFS SAK-14 Text edited per comment.  The missing reference (Carls et al., 1997) has been added to 
the References section.

NOAA/NMFS SAK-15 Comment noted.
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NOAA/NMFS SAK-16 The finding with respect to the impact of fuel spills on essential fish habitat (EFH) has 
been modified to reflect that spills could affect EFH (see Section 4.10.3). The 
commenter's recommendations have been noted and to the extent possible included in 
the Final SEIS under monitoring and mitigation (Section 2.5). Coeur Alaska has entered 
into an agreement to fund the study proposed by NMFS and ADNR. The timing of the 
construction window has been incorporated into the CBJ’s Allowable Use Permits and 
could be expanded in the State’s Tidelands Leases. This is of the Forest Service’s 
jurisdiction. Finally, the designs submitted to the USACE as part of the 404 permit 
application indicate that galvanized steel rather than treated wood would be used for 
pilings (see Section 2.3.18).

NOAA/NMFS SAK-17 Forest Cole, Supervisor of the Tongass National Forest, responded to your comment 
letter on April 21, 2004.
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Responses to Comments

Affiliation Comment ID Response

ADNR ADNR-01 Comment noted.

ADNR ADNR-02 The Draft and Final SEIS attempted to bring forward as much information as possible 
from the previous NEPA documents to reduce the need to refer to them. It would be 
nearly impossible to have a seamless document that would simply supplement the 
previous analyses.

ADNR ADNR-03 Figure 2-13 of the Final SEIS illustrates the extent of the mine workings in relation to the 
ground surface.

ADNR ADNR-04 Each resource discussion in Section 4 includes a summary of impacts for each 
alternative. To the extent possible, Table 2.9 includes comparisons between all the 
alternatives.

ADNR ADNR-05 Throughout the document, the references to ferries for shuttling workers has been 
changed to “crew shuttle boats” to avoid confusion with references to the Alaska Marine 
Highway ferries (see, for example, Section 4.19). The document refers to the docks 
associated with mining operations as marine terminals.

ADNR ADNR-06 The text in Section 2.3.2 has been clarified to reflect that 4.5 million tons of tailings 
would be placed in the TSF under Alternatives B, C, and D and 4.5 million tons of 
tailings would be placed in the DTF under Alternative A1.

ADNR ADNR-07 The concentrate shipment numbers presented in the Draft and Final SEIS reflect 
numbers provided by the proponent. These numbers are based on average projections 
over the life of the mine and might or might not reflect the number of containers shipped 
at any given time under a given alternative scenario. For the purposes of the analysis, 
the Forest Service is comfortable with the numbers as presented.

ADNR ADNR-08 The bridges work would need to be consistent with Forest Service standards and 
guidelines, as well as ADNR's Title 41 permits. The construction is expected to have 
minimal effect on habitat as stated in Table 2-9.

ADNR ADNR-09 See the response to comment ADNR-03.

ADNR ADNR-10 As shown in Figure 2-13, the mine workings are generally well below (hundreds of feet) 
the ground surface. The workings, therefore, are not expected to affect surface water 
hydrology. This has been addressed in Section 4.5 of the Final SEIS.
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ADNR ADNR-11 Numerous approaches are available to map and identify wetlands. The U.S. Fish and 
Wildlife Service maintains the National Wetlands Inventory (NWI), which bases its 
wetland delineations on the publication Classification of Wetlands and Deepwater 
Habitats of the United States (Cowardin et al., 1979). Maps of NWI wetlands are 
available to overlay U.S. Geological Survey (USGS) topographic maps and are also 
available digitally. Wetlands subject to jurisdiction under Section 404 of the Clean Water 
Act are considered jurisdictional wetlands and delineated using specific criteria based on 
soils, vegetation, and hydrologic characteristics of a site. Jurisdictional wetlands may or 
may not coincide with wetlands mapped under the NWI program.  

The basis for discussion of wetland impacts for the Kensington Gold Project has 
changed minimally during the three NEPA analyses beginning in 1992. The wetlands 
analysis in the 1992 FEIS was based on a Tongass wetland map and a jurisdictional 
delineation conducted by a contractor (IME). The 1992 FEIS states that “it was decided 
to utilize the Tongass wetland mapping since it tended to show a larger extent of wetland 
acreage than did the National Wetland Inventory Mapping.” The 1992 FEIS continues, 
“except for minor areas, nearly all of the Sherman Creek basin… met the criteria for 
jurisdictional wetlands. The survey found that wetlands existed on all but the steepest 
mountain slopes in the study area" (IME, 1991b). The Tongass wetlands map illustrated 
a combination of wetland, mixed wetland/upland, and upland areas with the Kensington 
and Jualin areas being predominantly mapped as wetland and mixed wetland/upland.  

The 1997 SEIS focused on the Sherman Creek and terrace area drainage basins and 
considered the entire extent of the project area as wetlands based on Coeur Alaska’s 
Section 404 permit application that mapped the entire site as wetland. The approach 
was similar to the 1992 finding that most of the site met the criteria for jurisdictional 
wetlands. Based on the project area being 100 percent wetlands, the short-term wetland 
impacts of the 1997 No Action Alternative (which equated to the 1992 FEIS Alternative 
F) increased from 234 acres to 271 acres (approximately 16 percent). Assuming that the 
tailings impoundment was reclaimed as a wetland, the 1997 SEIS reported that the long-
term impact on wetlands from the 1997 No Action Alternative would have been 51 acres. 
The 1997 Selected Alternative (Alternative D), which corresponds to the 2004 No Action 
Alternative, would have impacted 262 acres of wetlands over the short term and 164 
acres of wetlands over the long term. 

This SEIS encompasses the Sherman Creek, terrace area, Johnson Creek, and Slate 
Creek drainages. In support of this SEIS, Coeur Alaska submitted a preliminary 
jurisdictional wetland delineation and functional assessment (ABR, 2000c) focusing on 
the Johnson Creek and Slate Creek drainages. The level of detail in this report went 
further than previous wetland information in that it identified wetland communities at a 
greater level of detail than had been done in previous efforts. Specifically, the Tongass 
wetlands map and the IME delineation simply identified wetlands (and wetland/upland 
mix) versus uplands. The ABR mapping effort identified wetlands down to the “subclass” 
level using terminology from the classification system developed by Cowardin et al. 
Rather than lose the information available in the ABR document by converting their 
results to wetlands versus uplands, the USACE worked with the Tetra Tech wetland 
scientist to refine the information for wetlands within the Sherman Creek and terrace 
area drainages. The effort by the USACE and Tetra Tech assumed the 100 percent 
wetland distribution described in the 1997 SEIS and used aerial photographs, soils data, 
wetland data collected by IME, and information gathered from site visits to categorize 
and map the Kensington wetlands using Cowardin’s wetland classes. Wetlands within 
the Sherman Creek and terrace area drainages were categorized into forested, 
palustrine, and mixed wetland/upland forest classes so that the wetlands identified by 
ABR could be more closely compared with wetlands on the Kensington side of the 
proposed operation (see Sections 3.12.3 and 4.12.3). 

The discussion of wetlands in the Final SEIS is supplemented by a brief comparison of 
wetland impacts based on NWI maps. As noted in the 1992 FEIS, the extent of wetlands 
identified using the NWI maps is less than other mapping efforts but provides a level of 
direct comparison of wetlands within the Kensington and Jualin portions of the project 
area.
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ADNR ADNR-12 Table 4-18 in the Draft SEIS clearly presents a comparison of the acreage of wetland 
impacts by alternative. Functional losses are not presented in tabular form because the 
nature of the impacts is qualitative rather than quantitative and requires discussion. The 
summary at the end of Section 4.12.4 has been expanded to discuss the difference in 
impacts between the palustrine wetlands that would be affected under Alternatives A 
and A1 and the combination of lacustrine and palustrine (primarily) wetlands affected 
under Alternatives B, C, and D.

ADNR ADNR-13 The discussion in Section 4.12.4 of impacts on a watershed and regional basis has been 
expanded to provide a greater level of detail.

ADNR ADNR-14 The mining company has indicated that it will establish an outreach program to recruit 
local hires. This could entail some training for Juneau residents who would otherwise not 
be qualified to work at the mine. The Final SEIS takes this effort into account by 
evaluating a scenario in which only 50 percent of the employees in-migrate to the CBJ. 
The 95 percent estimate provided by the mining company is thought to be unrealistically 
optimistic given the limited size of the CBJ workforce and the specialized nature of 
mining activities.

ADNR ADNR-15 Comment noted.

ADNR ADNR-16 Comment noted.

ADNR ADNR-17 Comment noted.

ADNR ADNR-18 The No Action Alternative, in the case of an SEIS, reflects the status quo. Section 2.2.1 
notes that the operation as permitted following the 1997 SEIS represents the status quo 
for this project regardless of what has or has not been built to date.

ADNR ADNR-19 Comment noted.

ADNR ADNR-20 The Final SEIS has been revised to indicate that backup pump and generator capacity is 
included in Alternative B (Section 2.3.12). The Final SEIS indicates that under 
Alternative B the operator might not be able to meet effluent limits and ensure that 
downstream flow is maintained. With the incorporation of the treatment system under 
Alternative D, the Forest Service expects that the effluent limits intended to protect water 
quality will be met and discharge can occur at all times. Furthermore, the gravity-fed 
diversion associated with Alternative D would maintain the flow in East Fork Slate Creek 
downstream of the TSF. The NPDES permit specifically prohibits bypass of the 
treatment system except under very limited conditions.

ADNR ADNR-21 The impact analysis for the road to Cascade Point is not considered under any of the 
alternatives directly, although it is discussed as part of the cumulative effects analysis. 
The Cascade Point Access Road was approved following the Cascade Point Access 
Road EIS, and it also received a Section 404 permit from the USACE. Therefore, it is 
not considered a component of any of the alternatives under consideration in this SEIS.

ADNR ADNR-22 The figures have been modified to clearly label the roads and pipeline.

ADNR ADNR-23 The mine workings under Alternative A1 are assumed to be constructed similarly to 
Alternatives B, C, and D. However, Alternative A1 represents only one possible outcome 
of Alternative A being selected.

ADNR ADNR-24 See the response to comment ADNR-06.

ADNR ADNR-25 The design for the breakwater at Cascade Point was part of the package submitted by 
the proponent, and therefore the question of rationale for the design needs to be 
directed to the proponent. The SEIS describes the impact of the proposed action as 
submitted by the proponent. The proponent has indicated that if sediment accumulates 
at the breach, a maintenance program will be implemented. The Forest Service has no 
jurisdiction over the private and state lands at Cascade Point and therefore lacks the 
authority to place stipulations on activities at Cascade Point.

ADNR ADNR-26 The discussion of the French drain component has been clarified.  See Section 2.4.3.

ADNR ADNR-27 Comment noted. The Forest Service concurs that monitoring and additional studies 
during operation will help ensure successful reclamation of the TSF.

L-71



Affiliation Comment ID Response

ADNR ADNR-28 ADNR-OHMP has been added to the review team.

ADNR ADNR-29 Aquatic habitat should begin to be restored soon after TSF closure, and therefore the 
summary tables have not been modified.  Sections 4.9 and Appendices C and D provide 
detailed discussion of Lower Slate Lake restoration. As noted earlier in the comment 
letter, ADNR and the Forest Service will work with Coeur Alaska to optimize reclamation 
of Lower Slate Lake.

ADNR ADNR-30 The areas affected by flooding were addressed in terms of land disturbance and in 
discussions of wildlife and wetlands. Additional clarification has been included in the 
freshwater aquatic resources discussion as well. See Table 2-9.

ADNR ADNR-31 Harbor seals have been added to the list of marine mammals that could be affected by 
construction and vessel traffic. See Section 4.10.3.

ADNR ADNR-32 Without an accurate map or any kind of documented linear measurements, the Forest 
Service is unable to include the impacts associated with the additional stream discussed 
in the comment. Additional descriptions of impacts associated with flooding are 
presented for Alternative C in Section 4.12.3. The intent of the summary tables is to 
present the range of potential impacts among alternatives. The tables are not intended 
to replace the discussion presented in Chapter 4.

ADNR ADNR-33 Table 4-22 has been modified to present the acres of wetland impacts by wetland 
“system” (i.e., estuarine, lacustrine, or palustrine) to better illustrate the range of impacts 
among alternatives.

ADNR ADNR-34 Appendix A discusses in detail the geochemical testing that has been performed on 
rougher tailings samples. Sampling performed on CIL tailings are not considered. The 
discussion specifically describes why the Forest Service believes that the testing is 
representative of the current mining plan and the tailings that will be generated.

ADNR ADNR-35 In October, 2003, Kline Environmental Research found that the maximum depth of 
Upper Slate Lake is 43 feet. The text has been modified in Section 3.5.2 to reflect this 
information.

ADNR ADNR-36 The text in Section 3.9.2 refers to resident fish in the Slate and Johnson Creek 
drainages. The text in Section 3.9.2 also refers to anadromous fish in the Slate and 
Johnson Creek drainages. Table 3-15, Fish Species and Their Locations, has been 
edited to say Freshwater and Anadromous Fish Species and Their Locations. Rainbow 
trout has been deleted from Table 3-15. Sculpin is discussed in the "Resident Fish: Slate 
and Johnson Creek Drainages" in Section 3.9.2. Pinks and chums are also discussed in 
the anadromous section in Section 3.9.2.

ADNR ADNR-37 The supposition is based on the lack of barriers preventing migration from Upper Slate 
Lake to downstream of Lower Slate Lake. Although barriers limit migration upstream, 
Dolly Varden char are able to move downstream from Upper Slate Lake.

ADNR ADNR-38 Comment noted. Additional spawning surveys are included in the monitoring program 
described in Section 2, Table 2-7, and Section 5.5 of the risk assessment (Appendix C).

ADNR ADNR-39 There are no identified anthropogenic sources for metals in the watershed. Therefore, 
the baseline conditions measured reflect the natural background conditions for the 
watershed.

ADNR ADNR-40 As noted in the response to comment ADNR-39, there are no anthropogenic sources of 
metals in the watershed, so the reported selenium concentrations reflect natural 
background conditions. In addition, EPA, in its Draft 2002 Aquatic Life Water Quality 
Criteria for Selenium, states that conditions are protective of aquatic life if fish tissue 
concentrations are less than 7.9 mg/kg (dry weight).

ADNR ADNR-41 Comment noted. Text was edited in Section 3.9.3 per comment.

ADNR ADNR-42 See the response to comment ADNR-39.

ADNR ADNR-43 Table 3-21 has been revised to include eulachon, and the table has been renamed to 
reflect that it includes “major” species.
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ADNR ADNR-44 The presence of juvenile eulachon in Berners Bay in winter has been noted in Section 
3.10.5.

ADNR ADNR-45 Some of the narrative provided has been incorporated into the Final SEIS.

ADNR ADNR-46 A bullet referring to the Lynn Canal Pacific herring stock has been added to the 
summary section.

ADNR ADNR-47 Chapter 3 describes the affected environment and is not the appropriate place for a 
discussion of the results and recommendations for Essential Fish Habitat. Because of 
the amount of detail presented in the Essential Fish Habitat assessment and the 
requirement that NEPA documents be concise, the Forest Service believes that it is 
appropriate to refer readers to Appendix B for additional information on
Essential Fish Habitat.

ADNR ADNR-48 NEPA requires EISs to be analytic rather than encyclopedic. Literally hundreds of 
species could be affected by various aspects of the proposed action and alternatives. 
The SEIS focuses on key species within the various resource areas. The SEIS 
considers management indicator species, as required by Forest Service standards and 
guidelines, and includes resident, anadromous, and marine species identified as 
important by cooperating agencies and the public. The document also discusses 
commercial fisheries (including halibut and shellfish) on general terms but does not 
assess affects on individual commercial species in an effort to manage the length of the 
document. The Forest Service believes that the species analyzed in the document 
provide an adequate representation of the impacts to allow comparison across 
alternatives.

ADNR ADNR-49 Comment noted.

ADNR ADNR-50 Comment noted. Additional discussion on connectivity, beach fringe, etc. has been 
added to the text along with the Old Growth Reserve discussion in Sections 3.11.2 and 
3.11.5.

ADNR ADNR-51 The vast majority of MIS and Forest sensitive species are tied to productive old-growth 
habitat. The discussion in Section 3.11 includes a brief discussion on the use of different 
habitat types. The impact analysis in Section 4.11 provides an assessment of the acres 
of habitat affected for productive old growth, as well as other land cover types mapped in 
the area.

ADNR ADNR-52 Comment noted.  The wolverine is typically not addressed in NEPA evaluations. The 
species addressed in the Final SEIS are those identified as Management Indicator 
Species, Forest sensitive species, or species on the threatened or endangered species 
list.

ADNR ADNR-53 Comment noted.  The text in Section 3.11.1 (Black and Brown Bear) does not state that 
brown bears are uncommon.

ADNR ADNR-54 Additional clarification on wolf prey has been added to the discussion in Section 3.11.1.

ADNR ADNR-55 The reference in the Draft and Final SEIS indicates that there are limitations in 
interpreting the data from which some of the vegetation and wildlife discussions are 
derived. Data limitations are inherent in almost any analysis and the intent of the 
discussion is to point out the uncertainty that might be introduced with the land cover 
data set. The vegetation maps used for the vegetation and wildlife discussions are the 
same as those used for other NEPA analyses conducted in the Tongass.

ADNR ADNR-56 The areas of high-volume timber have been identified in Figure 3-7 (Vegetation Types). 
Note that they are outside the area affected by any of the alternatives. Therefore, none 
of the alternatives would be expected to affect the habitat value of these areas.

ADNR ADNR-57 The reference in Section 3.11.1 (River Otter) to ADF&G has been changed to ADNR.

ADNR ADNR-58 Additional text has been added to Section 3.11.2 (Osprey).

ADNR ADNR-59 Recent survey information for Kittlitz’s murrelet from the USFWS has been included in 
the Final SEIS in Section 3.11.2.
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ADNR ADNR-60 Lower Slate Lake is classified as “Lacustrine” and Upper Slate Lake is classified as a 
“Palustrine Aquatic Bed.”  These labels have been corrected in Section 3.12.3.

ADNR ADNR-61 The discussion of fish habitat has been expanded to include lacustrine and palustrine 
aquatic bed wetlands (Lower and Upper Slate Lakes) in sections 3.12.3 and 4.12.3.

ADNR ADNR-62 As noted in the response to ADNR-12, side-by-side comparisons of impacts on the 
functions and values of wetlands is impractical because of the subjective nature of the 
comparisons. The description of functions provided by lacustrine and estuarine wetlands 
has been supplemented in Section 3.12.3. The discussion of impacts on functions and 
values in Section 4.12.3 has also been modified. In addition, a summary section at the 
end of Section 4.12.3 provides some additional comparison of impacts on functions and 
values among alternatives.

ADNR ADNR-63 Wetland value ratings are subjective. Arguments could be made that the wetlands 
including and surrounding Spectacle Lakes are unique and therefore more valuable from 
an ecological standpoint than the wetlands surrounding Berners Bay. On the basis of 
productivity, the wetlands surrounding Berners Bay could arguably be considered of 
higher value than other wetlands in the project area. The extent and nature of the 
impacts also need to be considered in such an assessment. Impacts on wetlands 
surrounding Berners Bay in and of themselves would receive minimal impacts from any 
of the alternatives. The discussion of wetlands and impacts on wetlands in Section 
4.12.3 has been expanded to include estuarine wetlands.

ADNR ADNR-64 The ratings presented in Table 3-31 of the Draft SEIS referred to emergent, scrub-shrub, 
and forested wetlands in the vicinity of Slate and Spectacle lakes. These wetlands do 
not directly support fish and would not be rated high using the rating system developed 
by the USACE. Lacustrine (Lower Slate Lake) and palustrine aquatic bed (Upper Slate 
Lake) wetlands have been added to the table and the text to address the wetlands that 
provide high values for fish habitat.

ADNR ADNR-65 See the response to comment ADNR-64.

ADNR ADNR-66 The wetland resources (Section 4.12.3) discussion of the value provided by Upper and 
Lower Slate lakes in terms of fish habitat has been expanded. Additional detail has also 
been provided on the impacts expected during the life of operations and after 
implementing the mitigation and restoration measures submitted by the proponent. The 
recovery of habitat values in Lower Slate Lake is discussed more thoroughly in the 
Aquatic Resources Freshwater section (Section 4.9.4) and Appendix C.

ADNR ADNR-67 Additional discussion has been added to the text in Section 4.9 to clarify which 
alternatives would affect resources in which drainages.

ADNR ADNR-68 Comment noted.

ADNR ADNR-69 The SEIS presents the range of population estimates for the Dolly Varden char that are 
documented for the project. The Forest Service believes that providing the full range of 
estimates is justified in disclosing the variability of the data used in the analysis. Note 
that throughout the document, the higher population estimates are used in any 
discussions of the nature and extent of impacts on the Dolly Varden char population.

ADNR ADNR-70 The Forest Service agrees that “the lake is what it is.”  Therefore, the quoted statement 
accurately reflects the population condition in the lake. It is not meant to downplay the 
lake's value but simply to provide an accurate description of the environment. It is 
important, furthermore, to understand the dynamics of Lower Slate Lake relative to its 
ability to support a fishery in the context of planning for reclamation of Lower Slate Lake 
at closure.

ADNR ADNR-71 Comment noted.  Additional text has been added to Section 4.9.5.

ADNR ADNR-72 The Forest Service agrees that it may be possible through monitoring, BMPs, and 
habitat manipulation to maintain Dolly Varden char during operations, although the 
primary purpose of the facility will be tailings disposal. The diversion of more water 
around Lower Slate Lake, as proposed in Alternative C, would be less conducive to the 
possible maintenance of Dolly Varden char during operations.
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ADNR ADNR-73 The comparison of alternatives throughout Section 4 has been clarified by including all 
alternatives in tables (where applicable) and including summaries of impacts at the end 
of each resource section. The summary at the end of the Aquatic Resources: Marine 
section (Section 4.10) presents a concise description of differences in impacts between 
alternatives.

ADNR ADNR-74 The area of fill covering the beach, intertidal and sub tidal areas (3.6 acres) for the Slate 
Creek Cove dock has been included in the discussion in Section 4.10.3.

ADNR ADNR-75 The fueling situation has been clarified.  The analysis assumes that fueling would take 
place at Cascade Point under Alternatives B and D and at Echo Cove under Alternative 
C.

ADNR ADNR-76 The text has clarified in Section 4.10.3 to reflect that kelp would not be affected by 
construction of the breakwater, per the requirement to avoid the kelp in the draft public 
notice for the 404 permit. The text has also been revised to indicate that herring spawn 
on a variety of substrates.

ADNR ADNR-77 The Draft and Final SEIS cite a published article that indicates that there is no 
correlation between herring spawning and the size of the adult population. The Forest 
Service acknowledges that ADF&G uses the amount of spawn as a metric for managers 
to assess population estimates. However, without additional clarification to substantiate 
the validity of ADF&G's approach, the Final SEIS defers to the results of published 
information on the subject.

ADNR ADNR-78 Alternative A1 has been added to the text and tables in Section 4.11 in the Final SEIS.

ADNR ADNR-79 The proponent indicated that monitoring was to have been conducted by ADF&G 
personnel with funding provided by the company. Coeur Alaska is unaware whether or 
not this additional monitoring was completed.

ADNR ADNR-80 The document has been revised to provide direct comparisons among all alternatives in 
the tables. Summary sections at the end of each resource discussion in Section 4 also 
provide a concise comparison among alternatives.

ADNR ADNR-81 Table 4-16 presents the affected acres by habitat type. Based on the information 
available, this approach is more practical as most species are associated with 
productive old growth habitats (see response to comment ADNR-51).

ADNR ADNR-82 Comment noted.  Additional text regarding the effects of fragmentation has been 
included in the Final SEIS in Section 4.21.10.

ADNR ADNR-83 The discussion of Columbia spotted frogs in Section 4.11 has been revised to indicate 
that no habitat would be affected under Alternatives A and A1 and that the potential 
habitat affected under Alternatives B through D would be the areas around the Upper 
and Lower Slate lakes.

ADNR ADNR-84 The Forest Service vegetation map used to develop the description and impact analysis 
did not identify muskeg as a vegetation community within the disturbance footprint for 
Alternatives A and A1. Based on aerial photographs and site visits, portions of the area 
mapped as “Low Site Index” include muskeg communities. For the purposes of the 
vegetation map, it is accurate to say that muskeg would fall into the Low Site Index 
cover type.

ADNR ADNR-85 Additional discussion has been added to the wetland summary in Section 4.12.4 
indicating that impacts would occur throughout Lower Slate Lake under Alternatives B 
and D and Upper and Lower Slate lakes under Alternative C. As noted in the response 
to ADNR-33, Table 2-9 has also been revised to indicate the extent of impacts by 
wetland system. The Forest Service again notes that the summary sections are not 
intended to replace the discussions presented in Section 4 of the Final SEIS.
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ADNR ADNR-86 The Draft SEIS did provide a discussion of the functions affected by each alternative. 
Table 3-30 in the Draft SEIS clearly displays functional ratings for select wetland types 
within the project area. This table has been expanded in the Final SEIS. The description 
of impacts on wetlands functions, as noted in the responses to ADNR-12 and ADNR-62, 
does not lend itself to depiction in tabular form because of the subjective nature of 
functional assessments. The differences among alternatives were discussed in the text 
of Section 4.12.3 of the Draft SEIS. These discussions of impacts on lacustrine and 
palustrine aquatic bed wetlands have been expanded in the Final SEIS in Sections 
4.12.3 and 4.12.4. While ADNR indicates that it is most concerned with the loss of 
wetlands that provide the highest support for fish and wildlife, other entities may be 
interested in the overall extent of impacts on wetlands and how they affect the function 
of the system within the landscape.

ADNR ADNR-87 Table 4-18 (now Table 4-22) has been modified to include the impacts from the marine 
terminals at Cascade Point, Slate Creek Cove, and Comet Beach on estuarine wetlands.

ADNR ADNR-88 The possible improvement is based on a slightly greater productive area within Lower 
Slate Lake at closure, due to an increased shoreline and a greater littoral area that 
receives sufficient light to allow primary productivity. Improvement could be related to a 
range of criteria including benthic organisms, aquatic vegetation, or fish population 
numbers. The Forest Service agrees that it is premature to state with certainty that the 
closed facility will be more productive, though monitoring and studies conducted during 
operations will help optimize the reclamation plan.

ADNR ADNR-89 The Final SEIS provides a clearer description of short- versus long-term impacts in the 
Section 4 analyses and in the summary sections developed for each resource area.

ADNR ADNR-90 The cumulative effects discussion in Section 4.21 focuses on the impacts of Goldbelt’s 
Echo Cove Master Plan, the Juneau Access Road, mining expansion, and the Cape Fox 
Land Exchange and the impacts they would add to the proposed action under the 
Kensington Project. The Final SEIS quantifies the projected impacts from each of the 
projects using the data available for each—for example, the Cascade Point Access 
Road EIS and the 1997 Juneau Access Improvement Draft EIS. The Forest Service has 
obtained technical reports from the Alaska Department of Transportation and Public 
Facilities for the Juneau Access Improvements Supplemental Draft EIS. Data from the 
reports have been incorporated to the extent practical for this cumulative impact 
assessment. The Final SEIS does not quantify the impacts on an alternative-by-
alternative basis but rather quantifies and discloses the additional impacts that could be 
expected from “reasonably foreseeable” actions.

ADNR ADNR-91 The Forest Service stands by its decision to consider raising the TSF dam for additional 
tailings storage requirements that would result from an extension/expansion of mining 
operations as part of the cumulative effects discussion. Assuming a TSF alternative is 
selected, the likelihood that Coeur Alaska would continue to use the existing 
infrastructure to dispose of additional tailings seems as great as or greater than 
developing an entirely new facility on the Lynn Canal side of the operation. Evaluating a 
scenario with a further expanded TSF and/or construction of a DTF extends speculation 
even further and is not currently justified.
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Responses to Comments

Affiliation Comment ID Response

Central Council Tlingit and Haida 
Indian Tribes of Alaska

GJ2-01 Comment noted.

Central Council Tlingit and Haida 
Indian Tribes of Alaska

GJ2-02 The proponent has stated that they plan to maximize local hiring, 
including native hire.
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Responses to Comments

Affiliation Comment ID Response

USACE SJH-01 Text edited per comment. The text in Section 2.3.19 describing reclamation was 
corrected to reflect that dredge or fill work done below the ordinary high water would 
require a Section 404 permit.

USACE SJH-02 The reclamation plan (Appendix D) provides the reclamation plan for Alternatives B, C, 
and D. The portion of the proposed tailings pipeline access road that extends from the 
mill to the TSF (see Figure 2-1 in the Final SEIS) would be removed (along with the 
pipeline and powerline) after closure. The proposed road that would extend from the 
existing road along Johnson Creek to the TSF (again see Figure 2-1) would remain to 
allow maintenance and long-term monitoring of the lake, including the dam.

USACE SJH-03 Comment noted. The Tidelands Lease application submitted by Coeur Alaska to ADNR 
proposes leaving at least portions of the fill at Slate Creek Cove in place. The sections 
on the marine facilities and reclamation (sections 2.3.18 and 2.3.19) have been revised 
to reflect the current status of the 404 and State Tidelands applications.

USACE SJH-04 The footprints of the water treatment facility and diversion pipeline would add about 2 
acres to the overall disturbance (see Figure 2-12). This is included in the evaluation of 
Alternative D impacts in the Final SEIS.

USACE SJH-05 The dam on Upper Slate Lake is included in the calculation of disturbed acres for 
Alternative C. The wetland section (Section 4.12.3) notes the extent of impacts resulting 
from the placement of fill for the dam, the disturbance from the diversion channels, and 
inundation resulting from raising the level of Upper Slate Lake.

USACE SJH-06 The Final SEIS includes the most recent bald eagle information for the project area 
under all alternatives (see Section 4.11). Bald eagle and goshawk monitoring and 
mitigation is also required under all alternatives (see Tables 2-6 and 2-7).

USACE SJH-07 It is unclear what the commenter is referring to as “proposed habitability studies” in 
Upper Slate Lake. Baseline aquatic life populations have been defined in Upper Slate 
Lake and additional discussion has been added to the Final SEIS in Section 4.9.5 to 
discuss the impacts of the Upper Slate Lake dam under Alternative C.

USACE SJH-08 Adequate baseline data have been collected to describe Lower and Upper Slate lakes 
and Mid-Lake East Fork Slate Creek, i.e., no additional studies are planned before 
construction. As discussed in Table 2-7 of the Final SEIS, yearly aquatic life monitoring 
is required in each of the above drainages during operations.

USACE SJH-09 Since some areas of the bottom of the lake would not be covered by tailings, the Final 
SEIS and the ecological risk assessment indicate that they would be habitable 
immediately after closure (see Section 4.9.3).

USACE SJH-10 The discussion of habitat within the project area in Section 4.11 has been revised based 
on a reassessment of the vegetation mapping units, which resulted in a greater 
percentage of lands supporting high- and medium-volume forests.

USACE SJH-11 The soils across Snowslide Gulch are mapped as entic cryumbrepts, which are deep, 
well-drained, and permeable soils. The tailings and recycle pipelines and the powerline 
would fit within the footprint of the pipeline access road. Therefore, impacts on these 
soils would be consistent with road construction impacts observed throughout the length 
of the new roads. Other soil types traversed by the pipeline access road include typic 
cryaquods south of Snowslide Gulch and cryohemists in the vicinity of Spectacle and 
Slate lakes. Additional discussion of the soils that would be impacted by the road is 
included in Section 3.12.1. Additional discussion has been added to Section 4.12.1 to 
address the specific impacts from road construction. Mitigation would be addressed 
through best management practices to reduce sedimentation (check dams, etc.). 
Mitigation measures for road construction are addressed in Section 2.5.

USACE SJH-12 The discussion of noise from construction activities (Section 4.18.3) has been modified 
to include the noises from pile-driving activities. The analysis does not specifically 
include noise from pile-driving since that activity would be of shorter duration than other 
construction operations. Pile driving would be subject to the same mitigation measures 
as other construction activities to minimize impacts on marine mammals.
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USACE SJH-13 The statement in the SEIS refers to timber and muskeg communities recovering since 
the original mining operations took place approximately 100 years ago. There was no 
reference to an expectation that muskeg community types would recover rapidly. We 
agree that it would take time to accumulate the organic mats that form the substrate 
within muskeg communities.

USACE SJH-14 We concur that in many cases, the removal of fill would be required to reestablish 
wetland communities where building pads and roads had been constructed. The 
reclamation plan (included as Appendix D) provides additional detail on how wetlands 
would be restored following the cessation of operations.

USACE SJH-15 Yes, under Alternatives C and D, which involve diversion of water around the TSF during 
operations, the upstream dams would be removed at closure. This has been clarified in 
the Final SEIS in Section 2.3.8.

USACE SJH-16 The crew shuttle boats would operate near the shoreline only when approaching the 
Slate Creek Cove and Cascade Point marine terminals. Wakes generated by vessels 
operating in open water would be relatively small (less than 2 feet) and are not expected 
to affect kayakers along the shoreline. The speed of the vessels would be reduced 
resulting in a wake with a lower frequency but higher amplitude than when crossing open 
water. Though larger, these wakes are also not expected to affect kayakers operating in 
the immediate area.

USACE SJH-17 Additional discussion has been added to the Final SEIS in Section 4.7 to address the 
impacts of backfill on ground water flow. Underground mine workings located below 
surrounding ground water levels typically cause the lowering of these water levels as 
ground water flows into the workings. This is analogous to a pumping well that creates a 
cone-of-depression in the water table surrounding the well as water is removed. The 
magnitude and extent of drawdown is a function of the pumping rate and hydraulic 
properties of the formation or aquifer. For open underground mine workings, the large 
void spaces create areas of high hydraulic conductivity at the mine-rock interface where 
relatively large quantities of ground water can flow into the workings if the native rock 
has sufficient permeability and ground water recharge. If an underground mine is 
backfilled, either completely or partially, the effect would be to reduce the magnitude and 
extent of ground water drawdown because the backfill material would reduce the 
hydraulic conductivity and ground water gradient at the mine-rock interface. Therefore, 
backfilling underground mine workings would lessen effects on groundwater 
flow/quantity compared to mining without backfilling.

USACE SJH-18 The detailed water quality monitoring plan is specified in the draft NPDES permit, which 
was released to the public on June 17, 2004. Although a few parameters (e.g., flow) 
would be monitored continuously by automated instrumentation, most monitoring would 
be performed by collecting a sample in the field and sending it to a laboratory for 
analysis. As documented in the draft NPDES permit, the monitoring frequencies vary by 
pollutant (see Table 2-7).

USACE SJH-19 Additional information has been added to the Final SEIS in Section 4.9.1 regarding 
potential aluminum exposure from a tailings spill. As documented in the Ecological Risk 
Assessment, aluminum in solids/sediment is not considered toxic to aquatic life, and 
aluminum concentrations in the tailings are lower than those found in Lower Slate Lake 
sediments. Aluminum concentrations in tailings water could cause acute impacts on 
aquatic life in the area of a spill entering a receiving water. It is, however, important to 
recognize that most of the tailings pipeline under Alternatives B, C, and D would be at 
least 1,000 feet from receiving waters and located along a bermed road.
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Responses to Comments

Affiliation Comment ID Response

USEPA Region 10 MP-01 The results of the TSS modeling of the TSF discharge have been incorporated into 
the Final SEIS in Section 4.6.5.

USEPA Region 10 MP-02 Comment noted.  The rationale for the Forest Supervisor's selected alternative is 
presented in the ROD at the front of the Final SEIS.

USEPA Region 10 MP-03 Comment noted.

USEPA Region 10 MP-04 Comment noted. See the responses to the specific comments raised by the 
commenter on these general concerns.

USEPA Region 10 MP-05 Comment noted.

USEPA Region 10 MP-06 Comment noted.

USEPA Region 10 MP-07 The Forest Service agrees with the commenter that the Knight Piesold analysis of 
required settling pond size does not take into account the small particle size 
fraction of the Kensington tailings. The Forest Service has undertaken modeling to 
determine compliance with the TSS limits and found that compliance cannot be 
assured at this time without treatment. Additional treatment for solids removal using 
reverse osmosis has now been incorporated into Alternative D in Sections 4.2.5 
and 4.6.7.

USEPA Region 10 MP-08 Based on modeling of TSS settling during operations, the Final SEIS indicates that 
settling alone might not be sufficient to meet the TSS limits and additional 
treatment (reverse osmosis) has been incorporated into Alternative D (Sections 
4.2.5 and 4.6.7) to ensure permit compliance. Modeling further shows that the 
tailings will not resuspend at closure.

USEPA Region 10 MP-09 As part of Alternative D, a reverse osmosis treatment system designed to treat up 
to 1,200 gallons per minute (gpm) has been incorporated (see Sections 4.2.5 and 
4.6.7). Because flows from Mid-Lake East Fork Slate Creek would be diverted 
around the TSF, Coeur Alaska would not need to treat the maximum flows within 
the creek.

USEPA Region 10 MP-10 Comment noted.

USEPA Region 10 MP-11 The figures have been revised to improve clarity.  The locations of the tailings 
pipeline and decant structure, however, will vary throughout the mining process. 
That is, the tailings pipeline will be moved periodically to provide for equal 
distribution throughout the TSF. The decant structure will also concurrently move to 
draw water from a clear portion of the lake away from the tailings pipeline.

USEPA Region 10 MP-12 Alternative D includes the pipeline diversion to be installed in conjunction with the 
treatment system (see Section 4.6.7).

USEPA Region 10 MP-13 The specific timing required to raise the lake will be dependent on precipitation 
conditions at the time of closure. Note that Coeur Alaska will be required to meet 
instream flows downstream of the TSF during these periods.

USEPA Region 10 MP-14 At the commenter’s request, a table has been added (Table 4-11) to the Final SEIS 
comparing the average annual mass loadings from the DTF and TSF. It is 
important to recognize, however, that such differences have not been used to 
assess differences in impacts. The primary indicator for comparison of water 
quality effects from each alternative is projected compliance with applicable water 
quality criteria for protection of human health and aquatic life. Such compliance is 
required under the Clean Water Act.

USEPA Region 10 MP-15 See the response to comment MP-14.
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USEPA Region 10 MP-16 Table 5.3 in Appendix C clearly divides the spatial area covered by tailings and by 
natural sediment. Additional footnotes and changes in the text have been made in 
Appendix C to reflect the uncertainty in the habitability of the tailings. The text has 
also been changed to correct the sedimentation rate for Benson Lake. As 
discussed in the response to JH3-9, the case studies are discussed as part of the 
“weight-of-evidence” approach used in the risk assessment. Successful 
reclamation of Lower Slate Lake is not dependent on sediment covering the tailings 
because the Plan of Operations creates sufficient spatial area of natural sediments 
in the closed facility.

USEPA Region 10 MP-17 See the response to comment MP-16.

USEPA Region 10 MP-18 Modeling of the deposition of tailings in the lake would be a time-consuming and 
difficult exercise, given the variability in flows, the lack of information about natural 
particle sizes, and the final configuration of the TSF bottom. The Final SEIS notes 
that such settling will occur over time, but, at closure, the lake level would be raised 
to an elevation at which the TSF would inundate the same acreage of natural 
sediment that would initially support the reestablishment of aquatic life (see 
Sections 2.3.19 and 4.9.3).

USEPA Region 10 MP-19 See the responses to comment MP-16 with respect to the comparability of the case 
studies to Lower Slate Lake. In terms of sufficient food for aquatic organisms, at 
closure, the input of sediment and organic material in Lower Slate Lake will not be 
different from what currently exists. The lake is currently recognized as oligotrophic, 
and this is not expected to change when the facility is closed.

USEPA Region 10 MP-20 Text edited per comment.

USEPA Region 10 MP-21 The Final SEIS reflects the fact that the dam would be approved by the State 
Engineer and be required to meet safety standards consistent with 11 AAC 
93.150 - 11 AAC 93.201 (see Section 4.4). The dam would need to be designed to 
withstand the same seismic event as would be required if people were living 
downstream.

USEPA Region 10 MP-22 The Forest Service will require financial assurance for the long-term stability and 
performance of either tailings disposal facility (DTF or TSF) under consideration. 
The need for long-term financial assurance is disclosed as part of the mitigation 
measures (see Section 2.1.9 and Geotechnical Stability in Table 2-6).

USEPA Region 10 MP-23 Comment noted.

USEPA Region 10 MP-24 Coeur Alaska has submitted a detailed reclamation plan attached as Appendix D. 
The measures identified in the reclamation plan have been considered in the 
analysis presented in Chapter 4.

USEPA Region 10 MP-25 An introduction has been added to Section 3.0, Affected Environment to provide an 
overview on the ecology of the area. The productivity and sensitivity of the area are 
discussed under the respective resource discussions as information is available. 
The value of the area would vary depending on the resource in question—the value 
of timber or commercial fisheries could be calculated, but determining the 
recreational or "wilderness" value could be completely subjective.

USEPA Region 10 MP-26 Comment noted. Portions of this discussion have been incorporated into the 
introduction to the Affected Environment (Section 3.0) (see the response to 
comment MP-25).

USEPA Region 10 MP-27 Comment noted. The USACE has included a requirement to avoid damage to the 
kelp bed as part of the public notice for the Section 404 permit application for the 
Cascade Point facility. Additional discussions of herring and potential impacts to 
the Lynn Canal stock have been included in Sections 3.10 and 4.10.
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USEPA Region 10 MP-28 Cumulative effects are discussed in Section 4.21 and include the Juneau access 
improvements and the Echo Cove Master Plan. The SEIS discusses an expansion 
(extension) of mining operations but does not discuss the Jualin property in 
particular because there is no exploration activity being conducted at the site, nor 
are there any proposals to initiate such activities. There is no description of the 
extent of reserves that might or might not be associated with the Jualin property; 
therefore, its inclusion in the cumulative effects discussions would be speculative. 
The Cascade Point Access Road EIS describes that the alignment of the Cascade 
Point access road and the Juneau access road would occur within the same right 
of way to minimize impacts. Should the Juneau access road be build after 
construction of the Cascade Point road, additional work would need to be done to 
the Cascade Point access section to address the differences in volume and speed 
requirements. The cumulative effects discussion in the Final SEIS has been 
revised to note that in the unlikely event that the Juneau access road were 
completed during the life of mining operations, the mine site would become 
accessible by road, eliminating the need for the crew shuttle boats and thus 
reducing the traffic using the Slate Creek Cove and Cascade Point marine 
terminals.

USEPA Region 10 MP-29 Comment noted.  The life of the project under each alternative has been added to 
Section 2.3.1.

USEPA Region 10 MP-30 The DTF would be up to 210 feet tall per the 1997 SEIS. The height of the DTF is 
assumed to be the same under Alternative A1 because only one cell would be 
constructed rather than three. The design of the facility was assumed to be the 
same under Alternatives A and A1; therefore the height would be the same. Since 
the smaller footprint would come from not building the other two cells, decreasing 
the height could come only at the cost of increasing the disturbance footprint. The 
bullet has been revised to note that under both alternatives, the facility would be 
clearly visible from Lynn Canal during operations and less so following reclamation 
although approximately two-thirds smaller under Alternative A1.

USEPA Region 10 MP-31 The word "affect" has been inserted between "would" and "268" in the 
"Summary:Environmental consequences" section.

USEPA Region 10 MP-32 See the response to comment MP-01.

USEPA Region 10 MP-33 The text has been clarified to indicate the benefits of Alternative A1 would be 
shorter-lived compared with the benefits of Alternative A in the "Summary of 
Potential Impacts " table.

USEPA Region 10 MP-34 Alternatives A and A1 reflect that employee transportation would be by helicopter 
(see Section 2.2.1).

USEPA Region 10 MP-35 Text edited per comment in Section 1.2.

USEPA Region 10 MP-36 The text has been clarified to indicate that the NEPA process for the Kensington 
Gold Project dates back to 1990.

USEPA Region 10 MP-37 Yes. Text edited per comment in Section 1.7.1.

USEPA Region 10 MP-38 The Amended Plan of Operations was submitted in 2001 and all references to it 
have been revised to indicate the 2001 Amended Plan of Operations.

USEPA Region 10 MP-39 The acreages of the marine terminals for Cascade Point and Echo Cove are 
presented in Section 2.3.18.

USEPA Region 10 MP-40 No, the figures for Alternatives B and C refer only to the disturbance at Slate Creek 
Cove. A footnote has been added to Table 2-2 to explain this.

USEPA Region 10 MP-41 Comment noted.

USEPA Region 10 MP-42 Figures 2-6 and 2-9 have been modified to reflect the commenter’s suggestions as 
well as the treatment system.

USEPA Region 10 MP-43 The duration of operations has been added to Section 2.3.1.
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USEPA Region 10 MP-44 No. Coeur Alaska is no longer actively seeking the exemption.

USEPA Region 10 MP-45 Alternative A1 has been added to the text in Section 2.3.2.

USEPA Region 10 MP-46 The Final SEIS indicates that flocculants/polymer would target materials smaller 
than 8 um, which constitute a significant percentage of the Kensington tailings. 
Available data suggest that flocculants can be used to enhance/induce settling, but 
the specific polymer to be used, the application process and rate, and the resulting 
“flocculated” particle size would have to be determined based on site-specific 
testing. The reverse osmosis treatment system has been included in Alternative D 
to ensure compliance with the TSS limits.

USEPA Region 10 MP-47 The perforated pipeline would be maintained above the surface of the deposited 
tailings. The anticipated rate of tailings flow from the pipeline is 2,000 tons per day 
or 83 tons per hour.

USEPA Region 10 MP-48 The lines within Figure 2-14 have been clarified.

USEPA Region 10 MP-49 The text has been modified in Section 2.3.8 to refer to Figure 2.9.

USEPA Region 10 MP-50 The Facility Response Plan has been added, as suggested by the commenter, to 
Table 2-6, under Aquatic Resources: Marine.

USEPA Region 10 MP-51 References to figures have been deleted from the discussions of the borrow areas 
in Section 2.3.16.

USEPA Region 10 MP-52 Additional text has been included in the Final SEIS to indicate that fill for the marine 
terminals would come from adjacent dredging activity (Cascade Point) or clean 
shot rock from quarries or borrow areas (Cascade Point and Slate Creek Cove) in 
Section 4.10.3.

USEPA Region 10 MP-53 It is correct that at closure there will be a slightly larger littoral area that might 
support more rooted plants. It is premature at this stage to determine whether 
organic material would need to be added to encourage vegetation or what methods 
would be used to revegetate. Finally, two species of fish occur in Lower Slate Lake, 
Dolly Varden char and three-spine sticklebacks. The text has been changed in 
Section 3.9.2 to clarify the occurrence of both species.

USEPA Region 10 MP-54 See the response to comment MP-01.

USEPA Region 10 MP-55 See the response to comment MP-01.

USEPA Region 10 MP-56 See the response to comment MP-01.

USEPA Region 10 MP-57 Production export and carbon/detrital export were used interchangeably in the text 
in Sections 3.12.3 and 4.12.3. The terminology has been clarified to refer only to 
carbon/detrital export for consistency with the USACE's methodology.

USEPA Region 10 MP-58 The headers in Section 3.0 have been edited for consistency.

USEPA Region 10 MP-59 Although the population of three-spine sticklebacks, a forage fish, has not been 
formally characterized, sticklebacks were caught at a much lower frequency than 
Dolly Varden char in the minnow traps used. However, this method is not effective 
at assessing observed large schools of stickleback minnows. Additional text has 
been added in Section 3.9.2 in the Final SEIS to provide this information.

USEPA Region 10 MP-60 The SEIS refers back to the 1992 FEIS because the SEIS is a supplemental EIS, 
building on the information presented previously. There is no evidence to suggest 
that the information presented in the 1992 FEIS is outdated or that the form or 
function of the ecosystem within Lynn Canal has changed since that time. The 
discussions of herring, eulachon, and marine mammals have been updated 
because these have been the key species of concern identified by the cooperating 
agencies and NMFS. NEPA requires that EISs be analytic rather than 
encyclopedic. Because the communities have been previously described, the 
Forest Service stands by the information referenced in the 1992 FEIS for Lynn 
Canal.
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USEPA Region 10 MP-61 The variety class rating system is discussed in Section 3.14.1. Variety class is part 
of the process used to inventory the visual quality of the resource. Once the 
resource is inventoried, Visual Quality Objectives (VQOs) are established to 
provide management direction. The VQOs are based, in part, on the existing quality 
of the landscape. VQOs do not apply to Cascade Point because it is private land. 
As explained in Section 4.14.3, the Retention VQO is applicable to the Slate Creek 
Cove terminal although the Forest Plan allows for exemptions for transportation 
and mining developments on a case-by-case basis. The process area and pipeline 
access road would need to conform with the Maximum Modification VQO.

USEPA Region 10 MP-62 Additional discussion has been added, as appropriate, to the relevant resource 
areas, including air, hydrogeology, surface water quality, hydrology, wetlands, 
vegetation, wildlife, and aquatic resources. Note that the diversions add slightly 
greater disturbance in terms of acreage compared to Alternative B and the relative 
differences in terms of impacts on wildlife and aquatic life are small. The 
summaries of impacts at the end of each resource section in Section 4 allow direct 
comparison of the relative impacts of each alternative.

USEPA Region 10 MP-63 Text edited in Section 4.6.1 per comment.

USEPA Region 10 MP-64 The TDS limits have been added to Table 4-9.

USEPA Region 10 MP-65 Text edited in Section 4.6.2 per comment.

USEPA Region 10 MP-66 Text edited in Section 4.6.3 per comment.

USEPA Region 10 MP-67 The TSS limits have been added to Table 4-9.

USEPA Region 10 MP-68 The sentence in Section 4.6.5 has been revised.

USEPA Region 10 MP-69 The paragraph in Section 4.6.5 has been revised to reflect the results of the 
effluent TSS modeling.

USEPA Region 10 MP-70 Sections 4.6.5 and 4.6.6 have been renumbered correctly. A table has been added 
to Section 4.6.6 describing the TSF water quality for Alternative C.

USEPA Region 10 MP-71 This Final SEIS indicates in Section 4.9.1 that pink, coho, and chum salmon, none 
of which have ESA or species of concern designations, are found in Sherman 
Creek. The degree of effects on individual fish and the fishery in general is difficult 
to quantify, although impacts would be minimized by using bridges instead of 
culverts. In addition, it is required that these stream crossings be constructed 
during non-spawning periods and BMPs will be used during construction to avoid 
impacts on the aquatic environment.

USEPA Region 10 MP-72 The expression of probabilities has been standardized across all alternatives in the 
Final SEIS.

USEPA Region 10 MP-73 Under Alternatives B and D, a portion of Mid-Lake East Fork Slate Creek would not 
be inundated and could be used for background sampling. Under Alternative C, the 
diversion dam would be constructed at the downstream end of Upper Slate Lake 
and background sampling would have to occur within or above the lake.

USEPA Region 10 MP-74 Comment noted.

USEPA Region 10 MP-75 Comment noted.

USEPA Region 10 MP-76 The text has been modified in Section 4.12.1: Extension of Mining Operations, to 
reflect that if mining operations were extended, Alternative A1 would become 
Alternative A.

USEPA Region 10 MP-77 The References section (Section 6.0) has undergone significant review and 
refinement in the Final SEIS.

USEPA Region 10 MP-78 The suggested acronyms have been added to the acronym list.

USEPA Region 10 MP-79 Correction made, Knight Piesold, to Appendix A.
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USEPA Region 10 MP-80 The commenter’s assumption is correct.  The text has been clarified in Appendix A.

USEPA Region 10 MP-81 Text edited per comment in Appendix A.

USEPA Region 10 MP-82 Italics removed in Appendix A.

USEPA Region 10 MP-83 The text has been revised in Appendix A to reflect the draft NPDES permit limits for 
TDS and sulfate.

USEPA Region 10 MP-84 Comment noted.  Figures 1.2 and 1.3 in Appendix C have been modified to clarify 
the points raised. There is no specific need to include photos since they are not 
important to the analysis. The text adequately describes the lake and surrounding 
vicinity.

USEPA Region 10 MP-85 Correction made in Appendix C.

USEPA Region 10 MP-86 The suggested clarifications have been incorporated into Appendix C.

USEPA Region 10 MP-87 Based on the Rescan leach testing/flux analyses, any ground water upflows 
through the emplaced tailings would not be a source of constituent loadings to 
Lower Slate Lake.

USEPA Region 10 MP-88 Tables 2.2 and 5.1 in Appendix C have been changed to include the habitability 
testing.

USEPA Region 10 MP-89 Text edited in Appendix C per comment.

USEPA Region 10 MP-90 Additional explanatory text has been added to Appendix C, Sectin 5.1.

USEPA Region 10 MP-91 Additional text has been added in Appendix C to address this point.

USEPA Region 10 MP-92 Comment noted. The text has been changed in Appendix C, Section 5, to reflect 
this point.

USEPA Region 10 MP-93 As discussed in earlier comments, because of the presence of native flooded 
sediment and available sources for plant and invertebrate recolonization, 
productivity in Lower Slate Lake is expected to return soon after closure. 
Productivity on the tailings might require a much longer time frame and could be 
dependent on inputs of sediment and organic material.

USEPA Region 10 MP-94 Text edited in Appendix C, Section 5.2.3, per comment.

USEPA Region 10 MP-95 Text edited in Appendix C, Section 5.2.3, per comment.

USEPA Region 10 MP-96 As noted in the responses to comments MP-16, JH3-09, and JH3-15 through JH3-
19, the conclusions of the Ecological Risk Assessment are not dependent on the 
presented case studies. However, additional information has been added to the text 
in Appendix C to reflect information on the benthic communities in Benson Lake.

L-108



L-109



L-110



L-111



L-112



Responses to Comments

Affiliation Comment ID Response

USFWS PB-01 Comment noted.

USFWS PB-02 Alternative C (marine terminal in Echo Cove) has been carried through the Final SEIS. 
The Final SEIS does not include a ferry from Auke Bay as an alternative transportation 
component. The terminal in Echo Cove would eliminate the placement of fill and avoid 
impacts on herring spawning habitat. The Cascade Point Access Road has been 
approved by the Forest Service and permitted by the U.S. Army Corps of Engineers 
(USACE); its impacts are discussed in terms of cumulative impacts, but it is not included 
as part of any of the alternatives. The alternative location for the crew shuttle dock at 
Echo Cove was included in the analysis based on comments from NMFS voiced during 
IDT meetings. Auke Bay was not included in the analysis at the time because most of 
the concerns focused around herring spawning at Cascade Point, which the Echo Cove 
location would address. One of the significant issues identified during scoping was that 
mine-related transportation would cause impacts to resources in Berners Bay. A crew 
shuttle that originated in Auke Bay would not address the concerns about potential 
impacts to resources in Berners Bay because the shuttle would still need to traverse the 
bay to reach Slate Creek Cove.

USFWS PB-03 Modification of the old growth reserves within the project area is discussed in Appendix 
F and has been adopted as part of the decision on this project.

USFWS PB-04 A survey conducted in June 2004 failed to locate goshawks within the project area. The 
nest identified during the 2000 survey could not be located during the survey. Annual 
goshawk surveys to be conducted through the third year of operation have been 
included in the Final SEIS as a monitoring requirement in Table 2-7.

USFWS PB-05 Section 3.11.3 has been modified to provide a summary table and additional discussion 
on the distribution of birds within Berners Bay. A figure based on the report provided by 
the USFWS (USFWS, 2003) is not completely representative of the situation in Berners 
Bay. The report acknowledges that data from the shallows at the head of Berners Bay 
was not collected because of limitations in the survey methods. Since that area supports 
a large number of birds, particularly in the spring, the report does not provide a 
"complete picture" of the distribution of birds within Berners Bay. We feel that the 
description of the distribution of birds in Section 3.11.3 is adequate.

USFWS PB-06 The Final SEIS includes Coeur Alaska’s preliminary reclamation plan as Appendix D. 
Reclamation of the TSF, should it be selected, would be refined over time based on 
additional testing of the tailings themselves as well as studies on habitability and 
establishment of benthic organisms. As a condition of the plan of operations, Coeur 
Alaska would be obligated to work with the Forest Service and ADNR to develop a final 
plan that results in meeting the criteria established in the SEIS in terms of reestablishing 
a viable population of fish and benthic organisms within the reclaimed lake.

USFWS PB-07 The establishment of minimum instream flows is the responsibility of the ADNR. The 
proposed minimal instream flows have been included in the Final SEIS in Tables 4-6 
and 4-7, and in the text in Section 4.5.

USFWS PB-08 The extent of disturbance of the dredged area at Cascade Point (1.6 acres) is 
insignificant considering the extent of habitat available within Berners Bay and Lynn 
Canal. Additional discussion of this topic has not been included in the Final SEIS.

USFWS PB-09 Information from the wildlife, anadromous fish streams, essential fish habitat, wetlands 
and water quality technical reports developed for the Supplemental Draft Juneau Access 
Improvements EIS has been incorporated into Sections 3 and 4. We have noted within 
the text where we disagree with the findings in the draft reports and explain the 
discrepancies.
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USFWS PB-10 Coeur Alaska has submitted a preliminary Spill Prevention, Control, and 
Countermeasures plan (included in Appendix E) that will be finalized after a selected 
alternative is identified in the Record of Decision (ROD). The Final SEIS presents best 
management practices for operation of the marine terminals in Section 2.3.18. The 
applicable measures have been included in the SPCC plan. The tailings pipeline would 
include pressure sensors and check valves that would limit the amount of tailings lost in 
the case of a pipeline rupture. Generally, the location of the pipeline would make it 
unlikely that any spill would reach any of the waterbodies in the project area (with the 
potential exception of Spectacle Lake).

USFWS PB-11 The SEIS includes a discussion in Sections 4.11.1 and 4.11.2 of small leaks and spills 
that could reasonably be expected with operation of such a facility. A large-scale spill 
would be inconsistent with normal operations and would not be considered reasonably 
foreseeable; it is therefore not included.

USFWS PB-12 The text in Section 3.3.2 has been revised per the commenter's request.

USFWS PB-13 Unfortunately, we cannot provide the requested comparison of LODs among the various 
data sets because LODs are not available for the data sets in question. Laboratories 
routinely do not report levels of detection when the constituent being analyzed is 
“detected,” as are most of the metals data reported in this section of the SEIS. The 
statement referred to in this comment was intended to convey the concept that, because 
many factors could have contributed to the variability of metals concentrations measured 
at specific locations and between locations, interpretations regarding the data need to be 
made with considerable caution. Section 3.9.3 summarizes the metal data for fish and 
invertebrates while noting uncertainties that could account for some of the observed 
variability.

USFWS PB-14 We agree that the presentation of information on metals concentrations in 
macroinvertebrates in Section 3.9.3 lacks information that would make it easier to 
determine whether changes in concentrations shown in Table 3-18 are due to site-
specific differences in exposure or uptake of metals or whether they are due to 
differences in the taxonomic composition of macroinvertebrates at different sites. 

Table 3-19 provides weight percentages of macroinvertebrates in different orders 
collected from the five locations. As noted by the commenter, invertebrates may have 
different exposure to metals based on their feeding strategies, and some authors (e.g., 
Smock, 1983b) have suggested that differences in food selection may contribute to 
differences in whole body metal concentrations among species – with concentrations 
being higher in species that ingest sediment and detritus than in predators. However, 
several authors have suggested that species-specific differences and the bioavailability 
of metals are the important factors needed to interpret differences in macroinvertebrate 
concentrations. This information is not available for the Aquatic Sciences (2001a) study.
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Responses to Comments

Affiliation Comment ID Response

Cascadia Wildlands Project GS-01 Comment noted. Please be aware that the No Action Alternative does not 
reflect a no mine alternative but would result in maintaining the status quo for 
the project which would allow the proponent to construct the mine facilities 
within the Sherman Creek and terrace area drainages as approved following 
the 1997 Final SEIS.

Cascadia Wildlands Project GS-02 The purpose of and need for the project is explained in Section 1. The area is 
open to mineral entry under the 1872 Mining Law and the Forest Service is 
mandated to manage National Forest lands for multiple use. Mineral extraction 
must be accommodated under the multiple use management objectives just as 
recreation or wildlife use are accommodated.

Cascadia Wildlands Project GS-03 Comment noted. It is beyond the scope of the NEPA process for the Forest 
Service to comment on the overall corporate history of the project proponent. 
The SEIS addresses in detail potential impacts on water quality and aquatic 
resources, provides for mitigation, and establishes monitoring requirements to 
document actual effects. The Forest Service would further require that Coeur 
Alaska provide financial assurance to ensure adequate resources for mine 
reclamation.

Cascadia Wildlands Project GS-04 See the response to comment GS-03.

Cascadia Wildlands Project GS-05 The Forest Service is obligated to consider any reasonable proposal for 
changes to approved operating plans. Coeur Alaska submitted the proposed 
revisions of the Plan of Operations to the Forest Service. The Forest Service is 
evaluating the proposal in the form of this SEIS.

Cascadia Wildlands Project GS-06 The Forest Service has no mechanism or precedent to incorporate the 
suggested constraints/conditions.

Cascadia Wildlands Project GS-07 The Forest Service has no mechanism to include an alternative to revoke 
Coeur Alaska’s approved Plan of Operations for the Kensington Gold Project. 
The No Action Alternative, in the case of an SEIS, reflects the status quo. 
Chapter 2 notes that the operation as permitted following the 1997 SEIS 
represents the status quo for this project regardless of what has or has not 
been built to date.

Cascadia Wildlands Project GS-08 The SEIS discloses that there will not be acid generation from the waste rock 
dumps. It is not the purpose of the SEIS to speculate about impacts that will 
not occur.

Cascadia Wildlands Project GS-09 Coeur Alaska would be legally obligated to post financial assurance for 
reclamation as well as for long-term maintenance of the DTF or TSF dam as a 
part of the Plan of Operations. The Forest Service will establish the amounts of 
the financial assurance with input from the state based on the selected 
alternative.

Cascadia Wildlands Project GS-10 The tailings pipeline would occur within the footprint of the access road, which 
would consolidate linear disturbances. Burying the tailings pipeline under 
Alternatives B, C, and D minimizes the risk of a tailings release resulting from 
pipeline damage caused by an avalanche. Burying the pipeline would prevent 
damage to or loss of habitat within the Johnson Creek drainage. The likelihood 
of a failure in the buried area is extremely low. In addition, the pipeline would 
include pressure sensors that would alert Coeur Alaska to any change in 
conditions, such as a leak, and would allow for an immediate shutdown of the 
system.

Cascadia Wildlands Project GS-11 Engineering measures incorporated in the DTF design are documented in the 
1997 SEIS and supporting engineering documents, and include intermediate 
drainage layers, moisture monitoring, contingency operation plans, and as a 
result of the 1997 public participation process, a stabilizing compacted earthen 
berm. Engineering analyses indicate that these measures reduce the likelihood 
of catastrophic failure to below those limits established by law/regulatory 
standards. Such limits and standards are similar to those applicable to dam 
and building construction for ensuring public safety.
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Cascadia Wildlands Project GS-12 The proposed design of the tailings pipeline includes burial of the pipeline 
through the avalanche-prone reach of the alignment.

Cascadia Wildlands Project GS-13 Section 4.4.4 of the Final SEIS has been revised to clarify that the primary risk 
of avalanche damage on the Jualin side is to the tailings pipeline. Potential 
effects are disclosed. As noted in the response to comment GS-12, however, 
burying the pipeline eliminates the potential for a rupture due to an avalanche, 
and the environmental impact of damage to the road as a result of an 
avalanche would be inconsequential.

Cascadia Wildlands Project GS-14 The purpose of the siting studies and conceptual design of the TSF is to 
identify a suitable location and approach for designing an appropriate facility. 
The final design would entail sufficient investigation and engineering input to 
produce a detailed plan that would be subject to all the required technical 
approvals before the facility could be constructed and subsequently operated. 
These studies would include detailed foundation investigations, stability 
analyses, and seepage analyses, and they would be conducted under the 
oversight of a professional engineer possessing a valid registration issued by 
the State of Alaska. The final design would be subject to review and approval 
by the State Engineer pursuant to requirements of 11 AAC 93.150 - 11 AAC 
93.201. Dam foundation seepage is one mechanism that can lead to eventual 
instability of the dam. The design and installation of appropriate seepage cutoff 
measures, such as foundation grouting, addresses this mechanism. No 
environmental consequences would result from seepage into the foundation.

Cascadia Wildlands Project GS-15 The environmental impacts of dam construction are addressed in the 
discussions of each individual resource and include the incremental loss of 
soils, vegetation, and habitat. Given the identified site and design approach, 
the expected risk of dam failure is very low. With engineering conducted to the 
profession's current standard of care, an acceptable structure can be designed, 
constructed, and operated in a manner that is protective of the public and the 
environment. Structures of this type have been constructed and operated 
responsibly and in a safe manner throughout the United States. Failure is 
extremely rare. The catastrophic failure of a properly designed impoundment 
would not be expected as part of normal operating conditions and could not be 
justifiably considered a reasonably foreseeable event. NEPA does not require a 
worst case analysis.

Cascadia Wildlands Project GS-16 Foundation conditions for the diversion dam under Alternative C were not 
necessary to proceed with the NEPA analysis. Surface reconnaissance 
indicates the likelihood of foundation conditions for the diversion berm to be 
generally similar to that of the TSF. In addition, final design would entail a 
foundation investigation as part of detailed engineering analysis and design of 
the structure. Like the TSF, the diversion structure would be under the 
jurisdiction of the State Engineer, requiring permit review before approval for 
construction and operation. See also responses to comments GS-14 and GS-
15. Section 2.3.1 of the Final SEIS provides a general description of the 
location, width, depth, and capacity of the diversion ditch, which is all that is 
necessary to disclose environmental effects.

Cascadia Wildlands Project GS-17 As indicated in the Draft SEIS and Final SEIS, the zone of influence of the 
underground mine workings would be limited and local because of the low 
permeability of the rock and steep topography in the area. Figures 2-13 and 3-
14 have been added to provide a representation of the proposed underground 
workings in relation to the ground surface. Local stream flows would not be 
impacted.

Cascadia Wildlands Project GS-18 The SEIS discloses potential impacts on hydrology from all alternatives.

Cascadia Wildlands Project GS-19 The Final SEIS has been revised to say that there would be no adverse effects 
on downstream water quality under Alternative D. The SEIS analysis shows the 
expected quality of the water discharged from the TSF under this alternative in 
comparison with applicable water quality standards intended to protect human 
health and the environment.
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Cascadia Wildlands Project GS-20 The SEIS describes the current and projected discharge of mine drainage to 
Sherman Creek, which forms the basis for demonstrating that there would be 
no adverse impact on water quality.

Cascadia Wildlands Project GS-21 The Final SEIS includes a discussion of projected discharge quality with 
respect to applicable water quality standards intended to protect human health 
and the environment. This includes potential (although unlikely) future use of 
the receiving waters as water supplies.

Cascadia Wildlands Project GS-22 The treatment system is designed to treat the maximum volume of projected 
mine drainage. Bypass of the treatment system is generally prohibited under 
the NPDES permit.

Cascadia Wildlands Project GS-23 As discussed in the SEIS, the NPDES permit will require continued 
implementation of blasting BMPs, such as use of insoluble explosives. Note 
that these BMPs have been used since 1997 without any evidence of elevated 
ammonia and nitrate in the discharge.

Cascadia Wildlands Project GS-24 There is a wide range of metal-specific effects on aquatic life. They include 
both direct mortality and longer-term chronic effects on fish health and 
reproduction. These are considered in the development of the state’s water 
quality standards. Applying those standards to the treated mine water 
discharge ensures the protection of aquatic life from soluble and insoluble 
metals exposure. As shown in Section 4.6, the discharge would meet all 
applicable standards. In addition, the NPDES permit will require that the 
operator conduct toxicity testing, i.e., periodically expose test organisms to 
treated drainage and demonstrate no acute or chronic effects on the organisms.

Cascadia Wildlands Project GS-25 Under the revised draft NPDES permit, aluminum will be regulated in the 
discharge. To date, there have been no discernible impacts on aquatic life 
downstream of the discharge (although the data are difficult to evaluate due to 
natural variability). Note also that the discharge has routinely been monitored 
for overall toxicity to aquatic organisms. This testing is intended to take into 
account the combined effects of all pollutants in the discharges. No toxicity has 
been observed since monitoring began in 1997.

Cascadia Wildlands Project GS-26 The site-specific criteria for TDS and sulfate were adopted by the State of 
Alaska after extensive evaluation and public comment. They are considered 
protective of the receiving waters.

Cascadia Wildlands Project GS-27 As documented in the SEIS, TDS levels downstream in the anadromous 
sections of Sherman Creek are expected to be well below 250-500 mg/L. This 
does not depend on the performance of the treatment system.

Cascadia Wildlands Project GS-28 See the response to comment GS-27.

Cascadia Wildlands Project GS-29 The TSS limits are included in the permit primarily because they are nationally 
applicable effluent limitation guidelines based on the use of best available 
technology; see Appendix A of the SEIS for the detailed rationale. Solids are 
generally nontoxic material found in most wastewaters. Excessive 
sedimentation can cause degradation of aquatic habitat in receiving waters, 
and this is prohibited by Alaska’s water quality standards. The limits, however, 
will ensure that such impacts do not occur. Note that habitat impacts have not 
been observed to date downstream of the existing mine drainage discharge. It 
is unclear what “obscure” permit the commenter is referring to.

Cascadia Wildlands Project GS-30 Nontoxic polymers are often added to water treatment ponds, such as those at 
the TSF, DTF, and mine drainage treatment facility, to enhance settling. The 
discharges from each of these units will be required to be tested for aquatic 
toxicity and must meet toxicity limits.

Cascadia Wildlands Project GS-31 The impacts from historical mining in Coeur d’Alene are associated with long-
term metals releases. They are unrelated to potential spills of diesel at the 
Kensington Mine site.
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Cascadia Wildlands Project GS-32 These impacts generally occur through exposure to stormwater. A discussion 
has been added to the Final SEIS indicating that Coeur Alaska will be required 
to apply for and obtain coverage under EPA’s general permit for stormwater 
discharges. This then requires the facility to develop and periodically update a 
storm water pollution prevention plan. The plan will include specific best 
management practices to avoid or minimize pollutant loadings to stormwater 
discharges. Implementation of the plan will be protective of water quality and 
aquatic life. This will be verified through ongoing aquatic resource monitoring in 
Sherman Creek under all alternatives and Slate and Johnson creeks under 
Alternatives B, C, and D.

Cascadia Wildlands Project GS-33 The process chemical list is identified in Table 2-4 of the Final SEIS. None of 
these compounds are toxic to aquatic life. Best management practices include 
"good housekeeping" among other things, to remain in compliance with storm 
water aspects of the Clean Water Act. Failure to employ and maintain these 
BMPs, including cleaning up spills, could result in fines and potentially 
enforcement action. The NEPA analysis assumes compliance with applicable 
State and Federal laws. Any analysis of activities in violation of those laws 
would be purely speculative.

Cascadia Wildlands Project GS-34 The discharges from the TSF under Alternative D will meet water quality 
standards protective of downstream aquatic life.

Cascadia Wildlands Project GS-35 The exception from 40 CFR Part 440 for discharges in excess of net 
precipitation was included in the Draft SEIS for Alternative C only in 
anticipation that the company might pursue authorization by EPA. This has not 
occurred; therefore, a recycle system must be included in the TSF design, as 
shown in Alternatives B and D.

Cascadia Wildlands Project GS-36 The model results represent over 1,000 iterations of possible monthly 
precipitation conditions throughout the life of the mine. The Forest Service 
believes this takes into account both typical and extreme weather conditions at 
the TSF.

Cascadia Wildlands Project GS-37 The Forest Service has undertaken modeling to determine compliance with the 
TSS limits and found that compliance cannot be ensured at this time without 
treatment for Alternatives B and C. Additional treatment for solids removal 
using reverse osmosis has now been incorporated into Alternative D.

Cascadia Wildlands Project GS-38 The comment is unclear. At all times, Coeur Alaska will have to meet water 
quality standards in the discharges. These will always be protective of 
downstream water quality. If Coeur Alaska pursued additional mining, it would 
have to demonstrate (through additional NEPA and permitting analysis) similar 
compliance.

Cascadia Wildlands Project GS-39 See the responses to comments above.

Cascadia Wildlands Project GS-40 Yes, the conclusion is no adverse effect.

Cascadia Wildlands Project GS-41 The first comment refers to the naturally occurring concentrations of TDS, 
sulfate, and metals in mine water, i.e., the project will have no impacts. Nitrates 
will be (and are) controlled through the blasting BMPs. As documented in the 
Final EIS and in SAIC 1997, leachate from the tailings does have very low 
concentrations of pollutants. The leachate quality is generally comparable to 
background ground water quality. This information, combined with the lack of 
use of ground water in the area, supports the conclusion of no adverse impacts 
on ground water. The remaining comment relates to surface seepage from the 
DTF that will be managed in a pond and discharged through an NPDES-
permitted outfall during operations. Coeur Alaska will continue to monitor 
seepage quality at closure until effluent limits can be met without further care 
and maintenance. This is expected to be a condition of the release of the 
facility’s financial assurance by the Forest Service.

Cascadia Wildlands Project GS-42 The reference to small volumes has been deleted from the Final SEIS. The risk 
of a spill affecting ground water is low because of the low risk of a fuel truck 
accident and the applicable BMPs. The risks are further reduced under 
Alternatives B, C, and D by the use of isotainers.
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Cascadia Wildlands Project GS-43 See the response to comment GS-32.

Cascadia Wildlands Project GS-44 The exact volumes of mine drainage are difficult to predict. The maximum 
projected discharge is predicted to be approximately 3,000 gpm (6.7 cfs), and 
this has been added. As noted, levels below 1 cfs are expected under steady-
state conditions during later years of mining.

Cascadia Wildlands Project GS-45 The Final SEIS discloses all the potential impacts on freshwater resources. 
Overall, the Final SEIS demonstrates that water quality standards will be met, 
BMPs used, and instream flows maintained to protect water quality throughout 
the life of the mine. Under the alternatives, no effects on aquatic life are 
predicted in the drainages except at the TSF (under Alternatives B, C, and D) 
and from an unanticipated spill event of diesel or tailings (under all 
alternatives). The potential for spills and related impacts is described in the 
Final SEIS; risks associated with diesel are lower under Alternatives B, C, and 
D with the use of isocontainers. In the Slate Creek drainage, the likelihood of 
any “cumulative” effects associated with a tailings transport spill is minimal 
because only a small portion of the pipeline is in the Slate Creek drainage, any 
spill would primarily be contained by the berm along the road/pipeline corridor, 
automatic pressure sensors would shut off flow in the pipeline immediately, 
and, because of the inert composition of the tailings, only short-term, sediment- 
and possibly localized aluminum-related effects on habitat could occur (prior to 
cleanup and flushing of tailings through the system). Ongoing aquatic resource 
monitoring will be used to ensure that impact predictions are verified.

Cascadia Wildlands Project GS-46 It is unclear what the commenter is referring to in terms of “downstream from 
previous sediment ponds.” The fish tissue data presented in the Final SEIS 
reflect sampling in Upper and Lower Slate lakes. The lakes have not been 
affected by past mining, and as noted in the Draft SEIS, it is not uncommon for 
metals to be found naturally in fish tissue. Note that the natural levels in Upper 
and Lower Slate lakes are generally above the concentrations observed earlier 
in Sherman and Ophir creeks (as shown in Table 3-10 of the 1997 Final SEIS). 
The Final SEIS and Ecological Risk Assessment provide a comprehensive 
assessment of all potential impacts on aquatic life from tailings disposal under 
Alternatives B, C, and D.

Cascadia Wildlands Project GS-47 The projected tailings pipeline failure rate is based on data from similar 
pipelines throughout the country. The maximum volume is estimated based on 
the size of the pipeline and assumption of automatic shutoff when a pressure 
drop is measured. The estimate is very conservative in that it considers the 
entire volume of material in the pipe and assumes that all of it would reach the 
stream, which is very unlikely. Because of the inert nature of the tailings, it is 
noted that the impacts would largely be solids/sediment-related (and possibly 
localized aluminum effects). Under the conditions of the facility’s Spill 
Prevention, Control, and Countermeasures Plan (see Appendix E), Coeur 
Alaska would have to clean up the spilled materials from the ground and 
streams.

Cascadia Wildlands Project GS-48 As documented in the Ecological Risk Assessment, the Forest Service has 
determined that Lower Slate Lake will be restored to equivalent or better 
habitat at closure. The Forest Service also believes that it has taken a 
conservative approach in assuming no tailings habitability. The Forest Service 
agrees with the commenter that the lake is a dynamic environment that will be 
altered significantly. Monitoring required by the ROD during operations will yield 
additional information about this environment and help to refine the closure 
plan prior to cessation of tailings placement.

Cascadia Wildlands Project GS-49 The Forest Service will require financial assurance from Coeur Alaska to 
ensure successful reclamation before the company is allowed to begin mining.

Cascadia Wildlands Project GS-50 Comment noted. Additional discussion related to potential impacts on eulachon 
and herring has been added to the Final SEIS.
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Cascadia Wildlands Project GS-51 The only marine discharges associated with the operation involve the 
placement of fill for construction of the marine terminals. Impacts of these 
discharges are considered as part of the sections on marine aquatic resources 
and wetlands. The impacts that would result from the small types of spills to 
the marine environment that might reasonably be expected as a result of 
operating two marine terminals have been included in the Aquatic Resources, 
Marine, section. The document does not include an assessment of a 
catastrophic spill. The likelihood of a catastrophic spill is small and is not 
considered reasonably foreseeable.

Cascadia Wildlands Project GS-52 Cumulative impacts are discussed in Section 4.21.

Cascadia Wildlands Project GS-53 The potential effects of hydrocarbons on marine wildlife, in particular Steller 
sea lions, are discussed under Section 4.10, under Marine Mammals and 
Spills, and in the BA/BE. In the BA/BE (Appendix J), potential effects of herring 
impacts on marine mammals are also addressed.

Cascadia Wildlands Project GS-54 Text has been added in the Final SEIS, however, we believe enough detail has 
been given to offer adequate comparisons of the alternatives discussed in this 
document.

Cascadia Wildlands Project GS-55 Mitigation measures include the operator prohibiting employees from hunting at 
the site. This has been added to Section 4.11.

Cascadia Wildlands Project GS-56 The effects of habitat fragmentation are discussed in Section 4.11, but are not 
expected to be significant considering the relatively small size of the project 
(less than 300 acres in a project area of over 17,000 acres). The Forest 
Service respectfully disagrees that any of the alternatives would “ruin the place” 
for wildlife. As part of the decision on this project, the Forest Supervisor has 
decided to adopt the recommendation of an interagency panel to increase the 
size and configuration of three old-growth reserves within the project area.

Cascadia Wildlands Project GS-57 Because the discharges under all alternatives would have to meet water quality 
standards protective of aquatic life, the fish would not be "polluted" 
downstream, and therefore, no ecosystem effects are predicted. This would be 
verified through ongoing chemical and aquatic life monitoring throughout the 
life of operations as described in Table 2-7 of the Final SEIS.  With respect to 
the TSF, the Ecological Risk Assessment (Appendix C of the Final SEIS) 
specifically demonstrates that there are no risks to terrestrial or bird species 
during operations or after closure. Further, the Dolly Varden char population in 
Lower Slate Lake is small enough that its loss as a food source is not expected 
to have an effect on local wildlife populations.

Cascadia Wildlands Project GS-58 The Forest Service has performed a goshawk survey of the Jualin side of the 
project. The results of this survey have been incorporated into the Final SEIS. 
No nest sites are currently found at the site. The Forest Plan Standards and 
Guidelines for threatened, endangered, and sensitive species allow for 
flexibility in determining appropriate mitigation if a nest site is found in the 
future, based on nest location and nature and proximity of potential 
disturbance. The required surveys according to Forest Service protocols would 
ensure that any new nests are identified during mine construction and 
operation. It is, however, premature to determine what might be found and how 
it would be addressed in the future.

Cascadia Wildlands Project GS-59 Restrictions on clearing activities are not included in permitting actions, unless 
there are potential impacts on a listed species.

Cascadia Wildlands Project GS-60 Comment noted.

Cascadia Wildlands Project GS-61 If the Cape Fox land exchange were enacted, the Forest Service would lose 
oversight of the operation; however, the regulatory framework would not 
change significantly because the operation would need to comply with all 
permits issued by the state, EPA, and USACE. The oversight role would be 
fulfilled by ADNR. Additional discussion has been provided in the text to 
describe the change in oversight roles. At present, the land exchange 
legislation has not been referred out of committee and would need to be re-
introduced. The ultimate fate of this legislation is unknown.
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Cascadia Wildlands Project GS-62 The discussion of cumulative impacts has been revised to indicate that ADNR 
and EPA would assume responsibility for the oversight of operations and 
reclamation should Congress pass the Cape Fox land exchange legislation.

Cascadia Wildlands Project GS-63 Impacts on water quality are not expected under any future mining or tailings 
disposal scenario because any discharge from the operations would have to 
occur in compliance with the Clean Water Act. Any proposal to expand a 
tailings disposal facility would require additional NEPA analysis and permit 
modifications.

Cascadia Wildlands Project GS-64 Comment noted.
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Responsese to Comments

Affiliation Comment ID Response

Center for Science in Public 
Participation

DMC-01 The Forest Service is obligated to establish financial assurance for 
both reclamation and the long-term integrity of the TSF. Financial 
assurance would be established based on the final plan of 
operations, which would not be completed until after the ROD is 
completed. There is no requirement under NEPA to include the 
actual bond calculation in the SEIS.

Center for Science in Public 
Participation

DMC-02 The draft NPDES permit was released to the public for comment in 
June 2004 and is included in the planning record. This Final SEIS 
reflects the comments received on the draft permit.

Center for Science in Public 
Participation

DMC-03 As summarized in Section 1.7.1 and documented in USEPA 2004 
(EPA May 17, 2004, memo) and the draft NPDES permit fact sheet, 
the “conversion” of Lower Slate Lake into a waste treatment unit is 
allowable under the Clean Water Act. The commenter is correct in 
noting that the TSF requires permits from both the USACE and 
EPA. The draft notice for the USACE permit and the draft NPDES 
permit were released to the public for comment.

Center for Science in Public 
Participation

DMC-04 The Final SEIS notes in Section 2.3.19 that Coeur Alaska would be 
required to post financial assurance to cover unforeseen issues 
associated with dam stability and closure.

Center for Science in Public 
Participation

DMC-05 See response to comment DMC-04.

Center for Science in Public 
Participation

DMC-06 The referenced language in Section 3.3 is misleading and has been 
removed from the Final SEIS. In some cases, the characterization 
work has been extensive in the Johnson and Slate Creek drainages 
(e.g., for aquatic resources in East Fork Slate Creek). In other 
cases, the analysis relies on a combination of drainage-specific 
information and analogous data from the Sherman Creek drainages. 
The Forest Service has determined that for all resources Section 3 
fully describes the baseline conditions and allows for a detailed and 
accurate evaluation of effects.

Center for Science in Public 
Participation

DMC-07 Sections 4.6.5 and 4.6.6 have been renumbered correctly. A table 
has been added to Section 4.6.6 describing the TSF water quality 
under Alternative C.

Center for Science in Public 
Participation

DMC-08 Additional detail has been added to Section 4.9.3 to describe TSS 
levels in the lake and the discharge. This includes the incorporation 
of a reverse osmosis treatment system into Alternative D to ensure 
compliance with the applicable TSS limits during operations. Tetra 
Tech 2003 provides the results of modeling to show that sediment 
will not resuspend in the lake after closure.

Center for Science in Public 
Participation

DMC-09 See the response to comment DMC-08.

Center for Science in Public 
Participation

DMC-10 Coeur Alaska may pursue a site-specific criterion based on 
background conditions in the future, but the SEIS analysis and draft 
NPDES permit are now based on the statewide criteria.
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Center for Science in Public 
Participation

DMC-11 It is true that Coeur Alaska plans to mine a subset of the original 
deposit, by focusing on higher grade ore with a gold cutoff of 0.14 
ounces per ton (opt). Previous work characterizing the deposit has 
shown that gold grade correlates generally with total sulfur content, 
so it is likely that sulfur content will be incrementally higher in 
tailings generated through flotation of higher-grade ore. The 
increase in grade cutoff from 0.09 opt to 0.14 opt gold will increase 
average total sulfur in ore from 2.69 percent to 3.08 percent. This 
was recognized and addressed in the Draft SEIS, which relied more 
on the baseline characterization of the ore than on the analysis of 
tailing samples generated through metallurgical testing. The 
assertion that Coeur Alaska has “not done any laboratory analysis 
on samples that reflect the new composition of the tailings” is not 
true. Based on the design flotation efficiency of 98 percent for the 
proposed flotation process, the total sulfur content in tailings will 
increase only slightly, from an average of 0.05 percent to 0.06 
percent. These values are very close to the measured total sulfur 
values of 0.04 percent reported by Montgomery Watson (1996) and 
0.06 percent reported by Rescan (2000) for tailings generated from 
composites in metallurgical tests. At this sulfide removal efficiency, 
using the baseline ore geochemistry data, the total sulfur content of 
tailings placed in Lower Slate Lake will range from 0.0006 percent to 
0.44 percent under the modified plan. Virtually all of the tailings 
samples (n=144) are expected to have less than 0.3 percent 
residual sulfur. The sulfur chemistry of the ore is based on acid 
base account and total sulfur analysis of 144 samples (with gold 
grade greater than the 0.14 opt cutoff), which are a subset of the 
583 samples studied to characterize the overall deposit originally 
(Geochemica, 1993). The applicability of the individual sample 
geochemistry does not change as a result of the change in grade 
cutoff. As a sensitivity analysis, the residual sulfur content of tailings 
was also calculated under the assumption that sulfide removal 
efficiency could drop as low as 90 percent in an operational upset 
condition. In that case, average sulfur content would be 0.31 
percent, with a range from 0.003 percent to 2.2 percent sulfur. Acid 
base accounting analyses have been completed for all of the ore 
samples included in the analysis provided in the Draft SEIS, but 
along with sulfide removal, changes in neutralization potential (NP) 
that result from grinding (thus, increasing surface area and reactivity 
of neutralizing minerals) and flotation (addition of alkalinity for 
processing purposes) will change the relative proportion of NP/AP in 
the spent ore. Acid base accounting analyses could not be 
completed for individual samples of spent ore, because tailings were 
generated through metallurgical analysis of composited bulk 
samples. Because flotation of composites in metallurgical tests 
produces a relatively small number of tailings samples, it was not 
possible to evaluate the range of chemistry that will exist in the 
tailings following flotation using acid base accounting analysis of the 
tails themselves. For these reasons, analysis of potential changes in 
acid generation potential resulting from the change in grade cutoff 
focused on the total sulfur concentration described for individual 
samples, using the guidelines provided by Jambor et al, 2000. If one 
holds the measured NP constant with preprocessing values 
measured in ore, for the designed rate of 98 percent sulfide 
removal, the NP/AP ratio calculated using ABA data for the 144 
samples of ore meeting the new grade cutoff would shift from an 
average ratio of 3 to 136; at 90 percent efficiency of sulfide removal, 
the NP/AP ratio would be 27. In all cases, the average value meets 
relevant regulatory criteria. It is important to note that use of total 
sulfur as a criterion for material classification very conservatively 
estimates potential acid generation risk, as all sulfur is assumed to 
be present as sulfide and all sulfide is assumed to fully oxidize. It is 
very unlikely that all sulfide will oxidize in a subaqueous 
impoundment, where oxygen is not available to drive the oxidation 
reaction. Classification of material based on total sulfur also 
neglects the inherent alkalinity of the mesothermal ore deposit, 
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which has significant association carbonate mineralization that 
provides neutralization potential (Geochemica, 1994). Finally, this 
classification also neglects the alkalinity of the tailing itself, which 
requires that high pH conditions (typically 9 or better) be created 
through lime addition and maintained to support efficient ore 
recovery during flotation.

Center for Science in Public 
Participation

DMC-12 The work by Jambor, Blowes, and Ptacek (2000), Mineralogy of 
Mine Wastes and Strategies for Remediation, EMU Notes in 
Mineralogy, Vol. 2, Chapter 7, pp. 255–290, states “…most mineral 
assemblages containing <0.3 weight percent sulfide are unlikely to 
be acid generating; rates for assemblages with sulfide >0.3% are 
dependent on NP/AP ratios as determined by static tests.” This 
study has been added to the References section in the Final SEIS.

Center for Science in Public 
Participation

DMC-13 Section 3.3.4 of the SEIS discusses acid-base accounting data for 
the tailings. Certainly, the use of the total sulfur concentration to 
predict acid generation potential, in the absence of other acid-base 
accounting or kinetic test data, would be questionable for marginal 
samples with no neutralization potential that would be placed into 
oxidizing conditions. Under the proposed action, rock with 
neutralization potential would be placed into subaqueous conditions 
where sulfide oxidation is not expected to occur; an acid generation 
potential test, which assumes complete reaction of all sulfide and 
neutralizing minerals, provides a very conservative measure of acid 
generation potential for this situation.

Center for Science in Public 
Participation

DMC-14 As noted in the paragraph following Table 11 in Appendix A, the 
minimum was based on a month with extremely low precipitation. 
The model randomly picks each monthly precipitation from regional 
precipitation curves and produces results for 1,000 “life of mine” 
conditions. It is, therefore, reasonable to get one month with little or 
no precipitation. Note that the average was generally consistent with 
low-flow months. The model results are now considered in 
conjunction with the treatment system included in Alternative D, i.e., 
water quality-based effluent limits are met under all conditions for 
this alternative. Finally, please note that the new model results 
reflect a different distribution of monthly precipitation values: they 
are selected randomly in each model run.

Center for Science in Public 
Participation

DMC-15 There is no backfill at the Galena Mine. This has been noted as a 
difference. It is, however, reasonable to assume that there is some 
applicability to Kensington because a significant volume of small 
particles must be settled at both mines. The intent was only to cite 
the Galena example as one set of evidence to be considered in 
conjunction with other information presented. Although there is 
some uncertainty about meeting TSS limits under Alternatives B 
and C, the inclusion of the treatment system in Alternative D 
ensures that TSS limits can be met under that alternative.

Center for Science in Public 
Participation

DMC-16 With the treatment system, water quality-based effluent limits will 
not be exceeded and water will not need to be held in the TSF under 
Alternative D. Both Alternatives C and D include a diversion of East 
Slate Creek around the impoundment.

Center for Science in Public 
Participation

DMC-17 The differences noted are due to the values listed in Table 3.1 
(Appendix C) being dissolved concentrations versus the total 
concentrations listed in Appendix A. EPA directs that dissolved 
concentrations are most applicable for evaluating potential risk to 
aquatic life. This is different from evaluation of compliance with 
water quality-based permit limits, which are expressed as total or 
total recoverable values. Language has been added to the 
Ecological Risk Assessment (Appendix C) to indicate that dissolved 
values are listed in Table 3.1.

Center for Science in Public 
Participation

DMC-18 See the response to comment DMC-17.
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Center for Science in Public 
Participation

DMC-19 The Forest Service disagrees with the commenter’s interpretation of 
the risk assessment. The results of the tailings toxicity tests on 
macroinvertebrates are discussed in detail in Appendix C, 
Ecological Risk Assessment of Aqueous Tailings Disposal at the 
Kensington Gold Mine, and form the basis for the conclusions about 
impacts on aquatic life in the risk assessment and Section 4.9 of the 
Final SEIS. Alternative D now requires capping of tailings at closure 
unless subsequent testing demonstrates to the USACE, the Forest 
Service, and the State of Alaska (ADNR) that the tailings are not 
toxic.
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Affiliation Comment ID Response

Center for Science in Public 
Participation

AC-01 Additional detail has been added to Section 4.6 to describe TSS 
levels in the lake and the discharge. This includes the incorporation 
of a reverse osmosis treatment system into Alternative D to ensure 
compliance with the applicable TSS limits during operations. Tetra 
Tech 2004 provides the results of modeling to show that sediment 
will not resuspend in the lake after closure.

Center for Science in Public 
Participation

AC-02 Comment noted.  The Forest Service respectfully disagrees with the 
comment that the Final SEIS downplays the results of the 
habitability test.  In fact, these data are the primary rationale for the 
conclusion in the Final SEIS and Ecological Risk Assessment that 
the tailings would not be recolonized at closure. They also form the 
basis for preserving areas in the lake that would not be covered with 
tailings and would support macroinvertebrates immediately after 
closure.

Center for Science in Public 
Participation

AC-03 As summarized in Section 1.7.1 and documented in USEPA 2004 
(EPA May 17, 2004, memo) and the draft NPDES permit fact sheet, 
the “conversion” of Lower Slate Lake into a waste treatment unit is 
allowable under the Clean Water Act. The commenter is correct in 
noting that the TSF requires permits from both the USACE and 
EPA. The draft notice for the USACE permit and the draft NPDES 
permit were released to the public for comment.

Center for Science in Public 
Participation

AC-04 The draft NPDES permit was released to the public for comment in 
June 2004 and is included in the planning record.

Center for Science in Public 
Participation

AC-05 The reverse osmosis treatment system for the TSF discharge that is 
included in Alternative D will ensure compliance with the aluminum 
limits based on the statewide criteria. As for the existing discharge, 
Coeur Alaska must meet the applicable limits or risk noncompliance 
with its permit requirements. It is unclear whether the current 
treatment system provides adequate treatment for aluminum; 
however, this should become clear as additional monitoring is 
performed. At that point, a decision on further treatment will have to 
be made. This will occur well in advance of the mine's beginning full-
scale operations.

Center for Science in Public 
Participation

AC-06 The Forest Service is obligated to establish financial assurance for 
both reclamation and the long-term integrity of the TSF. Financial 
assurance would be established based on the final plan of 
operations, which would not be completed until after the ROD is 
completed. There is no requirement under NEPA to include the 
actual bond calculation in the SEIS. The financial assurance will be 
reviewed on a periodic basis throughout mine operations. The 
Forest Service would specifically require additional financial 
assurances, as necessary, if the need for further water treatment is 
determined.

Center for Science in Public 
Participation

AC-07 Coeur Alaska may pursue a site-specific criterion based on 
background conditions in the future, but the SEIS analysis and draft 
NPDES permit are now based on the statewide criteria.

Center for Science in Public 
Participation

AC-08 There is no requirement under NEPA to include an NPDES permit 
as part of a draft EIS. The impacts discussed in the Draft SEIS 
reflected the limits that would have been established in the permit. 
The draft NPDES permit was released to the public for review and 
comment in June 2004. The limits established in the permit have 
been used as the basis for the analysis of impacts on the aquatic 
environment, including water quality.
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Center for Science in Public 
Participation

AC-09 As discussed by the commenter in each point, (1) The mitigation for 
air quality has been updated, as appropriate, to be consistent with 
the Plan of Operations and draft air quality permit, as appropriate. 
This will ensure that the predicted air emissions and impacts in the 
Final SEIS are accurate and consistent with applicable air quality 
regulations. Specifically, under the proponent's Plan of Operations, 
all ore conveyors would be enclosed or located inside other 
structures. (2) EPA does not have the authority to require ground 
water monitoring in the NPDES permit. Furthermore, the Forest 
Service has determined that such monitoring is not necessary 
because the tailings, waste rock, and borrow areas have very low 
potential to affect ground water quality. As for seepage, any 
discharges to surface water of runoff/seepage from the borrow 
areas will be addressed through the facility's storm water permit. 
Runoff/surface seepage from the waste rock pile on the Kensington 
"side" will be collected and discharged through the permitted mine 
drainage outfall. Runoff/surface seepage from the 4.8-million-ton 
pile on the Jualin property would be discharged to undisturbed 
areas. The Forest Service does not anticipate surface seepage from 
below the TSF dam. Note that there are no "pit walls" under any 
alternative. (3) Herbicides would not be used on National Forest 
land. The text in the Final SEIS has been modified to reflect this 
situation. (4) Mitigation measures as described in the BA/BE (see 
Appendix J) have been included to minimize underwater noise 
during construction and avoid impacts on marine mammals. 
Monitoring of marine mammals during operations is included Table 
2-7.

Center for Science in Public 
Participation

AC-10 The Forest Service decided to complete a risk assessment for the 
TSF to specifically allow comparison of tailings disposal alternatives. 
This is not required under the NEPA process. The SEIS fully 
evaluates the impacts of other project elements of each alternative.

Center for Science in Public 
Participation

AC-11 See the response to comment AC-10.

Center for Science in Public 
Participation

AC-12 See the response to comment AC-10 related to the 
recommendation to complete a site-wide risk assessment. 
Assuming that item 7 in the comment refers to the TSF, there are 
several possible interactions between constituents. Certain 
constituents can (1) counteract the effect of each other, (2) cause 
independent effects, (3) cause additive effects, or (4) act 
synergistically. Ideally, the scientific literature would provide 
information to allow the type of cumulative analysis requested.  
Unfortunately, there is insufficient information, especially for aquatic 
organisms, to effectively allow this type of analysis.

Center for Science in Public 
Participation

AC-13 Boreal toads have only recently been observed in the vicinity of 
Lower Slate Lake. No studies have been undertaken to determine 
the extent of their presence in the Slate lakes nor are any studies 
planned. The decline of amphibians worldwide is well documented 
although the reasons for the decline are not. The southern Rocky 
Mountain population of boreal toads is a possible candidate for 
listing under the endangered Species Act; however, the Alaska 
population is not part of the candidate population. Since boreal 
toads on the Tongass are not considered a special status or 
management indicator species, the Forest Service has not added 
them to the analyses in the Final SEIS. Some additional information 
on boreal toads has been incorporated into the Ecological Risk 
Assessment (Appendix C).
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Center for Science in Public 
Participation

AC-14 The screening method is described in Section 3.0 (Appendix C, Vol. 
II). With respect to the threefold dilution, that value was selected to 
conservatively reflect that the daily input of tailings water into Lower 
Slate Lake and it is significantly less than the existing volume in 
Lower Slate Lake, and the incoming flow from East Fork Slate 
Creek.

The TDS value of 1160 mg/L would occur only within the immediate 
vicinity of the tailings outfall.  The Stekoll work looked at effects on 
fertilization and reported a lowest observed effect concentration 
(LOEC) of 1,875 mg/L. Because tailings will be placed at depth and 
fertilization occurs in the near-margin shallows, the TDS 
concentrations at the point of exposure would be much lower than 
the reported LOEC. Furthermore, at closure the TDS concentrations 
in Lower Slate Lake will be much lower than those near the outfall 
and should not pose risk to Dolly Varden char. 

The values used to compare concentrations when no screening 
values were available were from the scientific literature for 
uncontaminated sites. Where available, additional information has 
been included to clarify these comparisons.

Center for Science in Public 
Participation

AC-15 Aluminum is a very common element in soils and sediment.  As 
indicated in Table 3.2 (Appendix C, Vol. II), the concentration of 
aluminum in the tailings is less than the concentrations in the 
existing LSL sediments.  Precipitated aluminum, therefore, will not 
result in a long-term increase in the existing aluminum 
concentrations in LSL sediments.

Center for Science in Public 
Participation

AC-16 The risk assessment concludes that there is sufficient uncertainty 
on the overall effect of operations to project that sensitive life stages 
of Dolly Varden char will be present while the TSF is used for 
tailings disposal.  After closure, modeling has shown that there will 
not be re-suspension of TSS from wind or wave action and, 
therefore, TSS levels will be protective of these stages at that time.

Center for Science in Public 
Participation

AC-17 See response to comment AC-15.

Center for Science in Public 
Participation

AC-18 The commenter is correct. The text of Appendix A has been revised 
to state that the limits for outfall 001 are slightly less stringent than 
the current limits.

Center for Science in Public 
Participation

AC-19 No. Coeur Alaska is no longer actively seeking the exemption.

Center for Science in Public 
Participation

AC-20 The modeling effort uses an average recycling rate because it is 
expected to be generally consistent throughout the life of the mine. 
It is also relatively low in comparison to the natural inflows and 
discharge rates. As for precipitation, the model considers the range 
of potential precipitation scenarios (including dry, average, and wet 
months) in the 1,000 “life of mine” runs.

Center for Science in Public 
Participation

AC-21 As the commenter notes, the uncertainties are discussed in 
Appendix A. The Forest Service, however, has determined that by 
modeling more than 1,000 “life of mine” scenarios, choosing 
reasonable, maximum potential constituent concentrations, and 
incorporating the reverse osmosis treatment system into Alternative 
D, the TSF discharge should meet water quality-based effluent limits 
under Alternative D.

Center for Science in Public 
Participation

AC-22 As discussed in the response to comment AC-21, the treatment 
system ensures compliance with permit limits and water does not 
have to be held under Alternative D. Under this alternative, the TSF 
has far more capacity than needed under all flow conditions.
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Center for Science in Public 
Participation

AC-23 As discussed in Appendix A, the value of 30 ug/L was statistically 
determined to be an outlier and eliminated from the analysis. The 
aluminum levels might be outliers, but unlike copper, several 
background levels exceed the criteria. This is no longer relevant 
because no site-specific criteria have been adopted and the 
discharge must meet limits based on the statewide criteria. The 
Forest Service agrees with the commenter that consistency in the 
analysis is generally important, but does not agree all data must be 
handled in the same way.

Center for Science in Public 
Participation

AC-24 The Forest Service performed modeling to determine compliance 
with the TSS limits and found that compliance cannot be ensured at 
this time without treatment. Additional treatment for solids removal 
using reverse osmosis has now been incorporated into Alternative D 
(see Sections 4.2.5 and 4.6.7).
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Responses to Comments

Affiliation Comment ID Response

Friends of Berners Bay JH3-01 Comment noted.

Friends of Berners Bay JH3-02 The SEIS discusses the potential impacts from each of the 
alternatives on a broad range of resource areas. The document 
does not present one alternative over another as being 
environmentally “friendlier” since each of the alternatives presented 
would result in environmental impacts. The purpose and need 
statement is a requirement of NEPA and is based in part on the 
reasoning behind the proponent’s submittal of the revised Plan of 
Operations. The SEIS was developed in response to the revised 
plan. The statement that the revised plan would reduce the area of 
surface disturbance refers to physical impacts on the 
land–Alternatives B, C, and D would directly impact fewer acres 
than Alternative A.

Friends of Berners Bay JH3-03 Historically, mining has occurred on both the Kensington and Jualin 
claims. Extensive exploration has also occurred on both claims over 
the past 10 to 15 years. Under all alternatives, the tailings disposal 
facility would be located on previously undisturbed land. The ROD at 
the beginning of the Final SEIS explains the rationale for selecting 
the chosen alternative and addresses the issue of facilities spread 
across multiple watersheds including the north and south shores of 
Berners Bay.

Friends of Berners Bay JH3-04 See the response to comment JH3-03.

Friends of Berners Bay JH3-05 The acreages impacted presented in any of the calculations in the 
Final SEIS include the areas of existing disturbance under all 
alternatives since most of these disturbances would remain in place 
or be expanded under all alternatives. The figures represent the 
maximum extent of disturbance— without reclamation—and include 
Upper and Lower Slate lakes (as applicable) as well as the 
disturbance associated with the marine terminals at Slate Creek 
Cove and Cascade Point. The Cascade Point access road is not 
included in the acreage impacted because the Forest Service and 
the USACE have already approved/permitted it.

Friends of Berners Bay JH3-06 While a study of the rate of sediment production would reduce the 
uncertainty in the estimate of the time required to cover the tailings, 
the operational plan for the TSF creates an area of natural sediment 
equal to the existing productive area in Lower Slate Lake. As 
sediment covers the tailings, potentially productive areas will 
increase so that the ultimate productive area is greater than 
currently exists. Because successful reclamation of Lower Slate 
Lake does not require colonization of the tailings, there is no need 
for a study of sedimentation rates.

Friends of Berners Bay JH3-07 The case studies mentioned are presented as part of a “weight-of-
evidence” approach that was directed at looking at a variety of 
information that would allow for an assessment of potential risk. The 
conclusions of the risk assessment are not dependent on the case 
studies, which are strictly included as another line of evidence used 
in the evaluation. The ecological risk assessment (Appendix C) has 
been modified to include the information from the cited critical 
review of the MEND work.
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Friends of Berners Bay JH3-08 As discussed in the response to comment JH3-07, the case studies 
were presented as part of a “weight -of-evidence” approach used for 
the risk assessment. The conclusions of the risk assessment, 
therefore, rely on several different evaluations and available 
information. The case studies are presented because they have 
some relevance to the use of Lower Slate Lake as a TSF. There are 
however, several important differences between the case studies 
and Lower Slate Lake. One of the more important differences is that 
the Benson Lake tailings were pyrite-rich and therefore acid 
generation and metal leaching were of concern. This is not the case 
for the Kensington tailings, which have a different geology and pose 
low risk of acid generation and metal leaching. A second important 
difference is that the tailings will be placed such that there is an 
equivalent spatial area of native substrate available for 
recolonization at closure as currently exists. This plan will expedite 
recovery of the system, since the habitability of tailings is not 
required.

Friends of Berners Bay JH3-09 The Final SEIS describes in detail in Section 4.6, the impacts of 
tailings disposal on Lower Slate Lake during operations and after 
closure. It is true that much of the available data on total suspended 
solids levels in surface water and related impacts on aquatic 
species have been obtained from streams rather than lakes. The 
Final SEIS, including the risk assessment, assumes no aquatic life 
during operations when tailings input and settling would occur. 
Modeling further shows that after closure no re-suspension will 
occur and TSS levels will approximate natural conditions. The 
bottom areas of the lake that would not be covered with tailings are 
also expected to provide habitat comparable to the current lake 
bottom.

Friends of Berners Bay JH3-10 Given the uncertainty of the habitability of tailings by at least some 
types of macroinvertebrates, the operational plan specifies that a 
productive (i.e., sufficient light) spatial area of native substrate equal 
to that which currently exists would be created at the time of 
closure. In addition, Alternative D requires that a native substrate 
cover be installed over the tailings unless the operator can 
demonstrate during operations that uncovered tailings will not cause 
toxicity throughout the lake.

Friends of Berners Bay JH3-11 The comment states “the Draft SEIS fails to analyze the relative 
impacts of dry-land and subaqueous tailings storage options.” The 
commenter is referred to Chapters 2 and 4 for lengthy discussions 
of the differences between the two tailings disposal options and the 
subsequent environmental impacts generated by each.

Friends of Berners Bay JH3-12 The Draft SEIS did not put forth a preferred alternative. Alternative 
B, the proposed action, reflected the proponent’s proposal. The 
proponent is entitled to submit a proposal as it sees fit whether it is 
based on economics, profit, or environmental concerns.

Friends of Berners Bay JH3-13 Temperature profiles from Lower Slate Lake indicate that there is 
thermal stratification of the lake in the summer, with the warmest 
water occurring near the surface, primarily due to water coloration, 
which limits light penetration into the lower depths of Lower Slate 
Lake. By October, stratification is lost, with the lake demonstrating 
only limited temperature differences with depth. Currently, Slate 
Creek receives water discharged from the surface of Lower Slate 
Lake. This will continue to be the case during TSF operation and at 
closure. For that reason, changes in the thermal profile of Slate 
Creek are not expected.
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Friends of Berners Bay JH3-14 Text in Section 2.3.5 was edited per the comment. The text was 
modified to reflect that the figure is predictive in nature. As 
documented in Appendix C, Ecological Risk Assessment, there is 
sufficient evidence to show the tailings will recolonize. ADNR 
participated as a cooperating agency in this analysis and provided 
review comments and agreed that recolonization will occur.

Friends of Berners Bay JH3-15 We agree that biological communities are highly variable in time and 
space. The characterization completed on Lower Slate Lake is 
sufficient to characterize productivity zones and limitations, as well 
as relative diversity and productivity. The resident fish are 
opportunistic and will use a wide-variety of prey species. Additional 
information on the macroinvertebrate sampling was included so that 
comparisons with other studies can be made.

Friends of Berners Bay JH3-16 See the response to comment JH3-15.

Friends of Berners Bay JH3-17 See the response to comment JH3-15.

Friends of Berners Bay JH3-18 The description of Lower Slate Lake as having limited productivity is 
primarily associated with the lake bathymetry, nutrients, and water 
color. These factors combine to limit the area of Lower Slate Lake 
that receives sufficient light to allow for primary production. The 
littoral zone (where primary production occurs) is approximately 25 
percent of the lake. Its bathymetry does not lend itself to large 
shallow flats where primary production typically occurs. The dark 
color of the water (attributed to the amount and type of dissolved 
solids) also limits the depth at which phytoplankton production 
occurs in the lentic zone. Lower Slate Lake is classified as 
oligotrophic, or nutrient-limited, which is directly related to the 
amount of run-in it receives. Because of the lack of primary 
production, the resident Dolly Varden fish are smaller than those 
from surrounding areas, which limits their food sources. This 
typically leads to the fish being in poorer condition, which can affect 
growth, size, and reproduction. Oligotrophic, mesotrophic, and 
eutrophic are limnological terms that are widely accepted and used 
to describe the range of production in a system from poor to rich, 
respectively.

Friends of Berners Bay JH3-19 See the response to comment JH3-15. The draft NPDES permit, 
which was distributed for comment in June 2004, requires sampling 
in Slate Creek during facility construction (to further define the 
baseline) and annually during operations. This has been 
incorporated into the Final SEIS.

Friends of Berners Bay JH3-20 The collected empirical data demonstrates that there is low 
production at depth. The discussion in the ecological risk 
assessment (Appendix C) further discusses the relationship 
between the empirical productivity data and the light penetration 
data.

Friends of Berners Bay JH3-21 The statement as listed reflects the uncertainty of the habitability of 
the tailings. As discussed in previous responses, the operational 
plan results in a spatial area of natural substrate that is of equal size 
to the currently existing conditions. If there is colonization of the 
tailings, the overall spatial area that is productive will be greater than 
presently exists.

Friends of Berners Bay JH3-22 The data needed to make comparisons between tailings and native 
substrate are provided in Table 5.4. As listed in this table, some of 
the results in the tailings are lower (poorer) than those in marine 
sediments, while some are essentially the same or higher (better) 
than those in the native marine sediments. The overall comparison 
of the different studies is provided in Figure 5.1, which shows that 
most of the marine tests resulted in comparable results in tailings 
and sediment. Additional text has been included to clarify these 
comparisons.
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Friends of Berners Bay JH3-23 The 1-mile-long cutoff road would be required for safe transport and 
access to the TSF in the winter when maintaining the road across 
Snowslide Gulch would be a threat to safety. Although its removal 
would reduce some impacts on vegetation and wildlife habitat, the 
road needs to be included for safety reasons. The road is also 
intended to provide access to Lower Slate Lake following mine 
closure and reclamation of the pipeline road.

Friends of Berners Bay JH3-24 Coeur Alaska has submitted a reclamation plan included in 
Appendix D that provides details on reestablishing vegetation. The 
reclamation plan has been considered in developing clarifications 
and revisions throughout discussions in Sections 2 and 4.

Friends of Berners Bay JH3-25 The potential impacts of introduced species are discussed in 
Section 4.12.2. The potential for the introduction of invasive species 
by vehicles, while possible, would be relatively low since vehicles 
would not be brought to the site on an ongoing basis. The Forest 
Service would require the control of invasive species on National 
Forest lands, and as a result, impacts on fish and wildlife are not 
expected. See also the response to comment JH3-24.

Friends of Berners Bay JH3-26 The discussion of noise in Section 4.18 was revised to clarify the 
distances from which mine-related noise (including the crew shuttle 
boats) would be heard. To place things in context, the crew shuttle 
boats would be significantly quieter than an airboat. The original 
proposal to use a high-speed catamaran for a crew shuttle has been 
modified.  Goldbelt has indicated that it will use a monohull vessel 
approximately 75 feet in length with a passenger capacity of 145 
persons and an operating speed of 12-18 knots.

Friends of Berners Bay JH3-27 The Final SEIS describes harbor seal populations in Berners Bay 
and the potential impacts on harbor seals from Alternatives B, C, 
and D in Section 4.10.3.

Friends of Berners Bay JH3-28 The statement indicating that humpback whales feed in the western 
portion of Berners Bay has been removed from the text.

Friends of Berners Bay JH3-29 Section 4.10 of the Final SEIS and the BA/BE (see Appendix J) 
include discussions of the potential effects of three to five vessel 
trips per day (2–3 trips per day during the eulachon run) on foraging 
sea lions. The conclusion is that the reduced speed and noise of a 
monohull vessel would not create population-level impacts on sea 
lions.

Friends of Berners Bay JH3-30 The SEIS notes that juvenile salmon are likely to be rearing near 
this facility, and the types of impacts are discussed in Section 4.10.  
ADNR has participated in this analysis and provided input to the 
analysis and conclusions related to Slate Creek Cove.

Friends of Berners Bay JH3-31 None of the proposed project’s features lie within Land Use 
Designation II. The proposed project’s pipelines, dams, and most of 
the roads would be constructed on land that has been inventoried as 
being Semi-Primitive Non-Motorized, but has a land use designation 
of Modified Landscape with a Minerals Overlay. This designation 
allows for future resource activities such as mining to alter the 
recreational character of the area from Semi-Primitive Non-
Motorized to Roaded Modified. This land use designation 
emphasizes multiple use objectives for National Forest lands. 
Approximately 1.5 miles of the proposed project access road would 
lie outside the Modified Landscape designation, but within the Semi-
Primitive Non-Motorized area. Because the road already exists, the 
Forest Service would change the road corridor to a Semi-Primitive 
Motorized setting during the next inventory.

Friends of Berners Bay JH3-32 Comment noted.
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Friends of Berners Bay JH3-33 Section 3.1 of the Final SEIS has been revised to indicate that 
eulachon spawn in the Lace and Berners rivers as well as the Antler 
River.

Friends of Berners Bay JH3-34 Comment noted.

Friends of Berners Bay JH3-35 The SEIS acknowledges that low levels of PAHs may have harmful 
effects. However, since PAH concentrations are higher in crude oil 
than in diesel fuel (which would be the hydrocarbon source at the 
site), the likely levels of PAHs should remain very low based on the 
best management practices that would be implemented as part of 
normal crew boat operations. The proponent has entered into an 
agreement with The Nature Conservancy and NMFS to conduct a 
long-term monitoring plan, including the collection of data beginning 
in spring 2004 to establish a baseline of hydrocarbon concentrations 
in the vicinity of Echo Cove, Cascade Point, and Slate Creek Cove 
and continue monitoring during operations.

Friends of Berners Bay JH3-36 Sections 3.10 and 4.10 discuss herring and the impacts that would 
be associated with construction of the Cascade Point facility. The 
text has been supplemented to provide additional information on 
noise and the nature and extent of the threat from hydrocarbons. 
Table 2-6 describes mitigation measures that would minimize 
impacts on herring spawning.

Friends of Berners Bay JH3-37 Section 3.10.5 includes a reference to the presence of larval 
eulachon in the vicinity of Slate Creek Cove. Impacts on aquatic 
resources in the vicinity of the Slate Creek Cove marine terminal 
from oil are discussed in Section 4.10 but are expected to be 
minimal as the opportunities for hydrocarbon contamination near the 
facility would be limited.

Friends of Berners Bay JH3-38 NMFS and ADNR have proposed a monitoring plan for impacts on 
herring and other marine resources at Cascade Point. The program 
would be initiated in 2004 and would continue through the 
construction and operational phases of the facility.

Friends of Berners Bay JH3-39 The visual impact of both terminals has been simulated and 
discussed on page 4-84 of the Draft SEIS. The Slate Creek Cove 
simulation is presented in Section 4.14, and the Cascade Point 
facility is simulated in the EIS prepared for Cascade Point Access 
Road (USFS, 1998). The Final SEIS describes the expected 
impacts from the mine-related operation of the marine terminals. 
However, it is important to recognize that most of the lands from the 
boat ramp in Echo Cove to Cascade Point are privately owned and 
would not require any further NEPA action to be developed. The 
Forest Plan identifies a road corridor that would accommodate the 
Juneau Access Road across National Forest land should that 
project move forward.

Friends of Berners Bay JH3-40 See the response to comment JH3-26. The impacts of crew shuttle 
traffic on campers are discussed in Section 4.13.3. The Final SEIS 
provides a quantitative analysis of existing recreational activities in 
Section 3.13 based on available information. Impacts on 
recreational activities due to noise and wakes generated by the crew 
shuttles are also quantified in Section 4.13. A quantitative study of 
the quality of the recreation experience and the future behavior of 
recreationists would be difficult, except through visitor preference 
surveys.
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Foundation for Environmental 
Education Development

SN-01 Comment noted. The Forest Service has considered the 
Foundation’s views and comments in preparing the ROD.
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Responses to Comments

Affiliation Comment ID Response

Juneau Audubon Society SS-01 Comment noted.

Juneau Audubon Society SS-02 Comment noted.

Juneau Audubon Society SS-03 The habitat requirements for the species listed in Table 3-24 have been 
adequately defined relative to the potential impacts that may result from 
the considered actions. Much of the analysis the commenter suggests 
involves a landscape-level approach, which was done forest-wide under 
the revised 1997 Forest Plan (e.g., viability analysis for many species 
occurring on the Tongass National Forest). Such analysis is not 
appropriate at the project level. The modification of specific habitat 
components and the potential effects are discussed in sections 4.11 and 
4.12. The MIS list of species is not meant to include all species, but 
species that are most associated with, or obligated to certain habitat 
types. The western wood-pewee is noted under the migratory species 
section as a species of conservation concern (see Appendix H).

Juneau Audubon Society SS-04 Table 3-29 has been dropped from the document; please refer to the 
revised Tables 3-25 and 3-27 for relevant habitat types within the project 
area and Table 4-18 for affects to these habitats under the various 
alternatives. The discussion in Section 3.12.2 describes the character of 
the various types of productive old-growth forests (high-, medium- and low-
volume old-growth) that occur within the study area. The functional 
characteristics of the various habitat types have been defined relative to 
types of habitat that may be of use by important wildlife species (see 
Section 3.12). Also, the patch analysis has been corrected (the 13,883 
acre patch was incorrect). The two patches of productive old-growth forest 
greater than 1,000 acres consisted of 1,624 acre and 5,216 acre patches. 
Under Alternatives B, C, and D, one of these patches is fragmented into 
two patches. A map of edge effects influence on species would add little 
to the analysis of effects, and is not required to determine impacts of each 
of the alternatives.

Juneau Audubon Society SS-05 We agree that large riverine systems provide important and various 
habitats for many wildlife species. Very little riparian area will be affected 
by any of the alternatives, and will be mostly restricted to road crossings 
of local tributaries. The major riparian areas of the region, those along the 
major rivers entering the bay (e.g., Antler, Lace, and Berners Rivers), will 
be unaffected under any alternative. Therefore, the level of potential 
impacts to these habitats does not warrant the level of detailed monitoring 
requested. Further, there is no statutory requirement for monitoring of bird 
populations under the current regulatory framework. The Forest Service 
and other permitting authorities will require extensive monitoring, 
mitigation, and conservation measures that will be implemented as part of 
this project (see Mitigation and Monitoring – Section 2.5). All forest-wide 
Standards and Guidelines will be followed, and the monitoring methods 
proposed are adequate for the types of activities that will occur and are 
commensurate with the types of monitoring that occurs on National Forest 
System lands as part of forest-wide monitoring plan.
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Juneau Audubon Society SS-06 The cumulative effects discussion in the SEIS includes an assessment of 
the cumulative impacts of the Kensington Gold Project in combination with 
other reasonable foreseeable actions. The analysis includes information 
presented in the technical reports recently prepared for the Juneau 
Access Improvements Supplemental Draft EIS. The Kensington Gold 
Project would have minimal effects on hydrology or the quality of riparian 
habitat within the Johnson and Slate creek drainages. Disturbances in the 
riparian corridor within the Johnson Creek drainage consist of upgrading 
two existing bridges, which are upstream of the anadromous portions of 
the river. Water rights permits and minimum instream flow values 
established and administered by ADNR would limit impacts to flows in 
these creeks. The Kensington Gold Project would not directly, indirectly, 
or cumulatively affect the habitat quality of the Berners, Lace, and Antler 
rivers and would contribute little to cumulative effects on water quality. 

Section 4.21.10 discusses the cumulative impacts of wildlife, including 
birds. Assuming that construction and operation of a road option 
described in the Juneau Access Improvements Supplemental Draft EIS 
were to occur during the life of the Kensington Gold Project, there would 
be cumulative impacts. A detailed assessment of fragmentation, edge 
effects, or patch analysis is not possible since it would depend on the final 
alignment of the road. However, Section 4.21.10 acknowledges that the 
road would cause additional fragmentation, patches, and edge effects 
than just the mine operation alone. The discussion further acknowledges 
that Juneau Access Road would create an additional barrier to travel by 
large mammals. Ultimately, the life span of the mining operation would be 
short in the time frame of the development of an old-growth forest (150 
years); therefore, the cumulative impacts contributed by the mining 
operation over the long-term are expected to be minor. 

There is no reason to believe that the diverse ecological communities will 
not generally continue to function in the project area’s wetlands, 
particularly the palustrine and lacustrine wetlands and open water habitat, 
including Upper Slate Lake and Spectacle Lakes during operations. Fill 
would be removed from wetlands within the pipeline access road and 
wetland vegetation and hydrology are expected to return quickly after 
reclamation. The reference to significant has been removed from the text 
regarding wetland impacts.

Juneau Audubon Society SS-07 Comment noted.

Juneau Audubon Society SS-08 The Forest Service will use an adaptive management approach in dealing 
with operations at the Kensington Gold Project. Section 2.5 discusses 
monitoring and mitigation that would apply to each of the alternatives. In 
adaptive management, monitoring and evaluation are used to assess the 
effects of management decisions and identify new information. For 
example, reclamation of the TSF (should one of those alternatives be 
selected) would be refined based on the success of habitability studies of 
the tailings conducted during the operation. The monitoring program for 
hydrocarbons near the marine terminals could result in the need for 
additional BMPs or a change in operating procedures should results 
indicate that the practices initially approved were not effective. The Forest 
Service, EPA, USACE, and the state as the main permitting authorities 
will work together to ensure that the appropriate mitigation measures are 
being successfully implemented, minimizing the level of risk to the extent 
possible.
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Affiliation Comment ID Response

Lynn Canal Conservation SC-01 Comment noted.

Lynn Canal Conservation SC-02 The Forest Service manages the Tongass National Forest for 
multiple use. The forest is open to mineral entry under the 1872 
Mining Law and the process area has a mineral prescription in the 
Forest Plan.  Coeur Alaska's mining operation under consideration 
in this SEIS falls within this multiple use objective along with wildlife 
habitat and recreation uses. Neither Alaskans nor the public would 
be asked to bear any of the financial costs of the project because 
they would be borne by the proponent.  Regardless of the alternative 
selected, the Forest Service would establish financial assurance for 
reclamation of mining-related disturbances and facilities and long-
term maintenance of the TSF dam. The proponent would be 
required to post adequate financial assurance prior to being 
provided final authorizations and permits. The Final SEIS illustrates 
the extent of expected environmental impacts and the mitigation that 
would be in place to address such impacts. Therefore, Coeur Alaska 
is not expected to produce non-monetary costs that would result in 
significant degradation of the environment.

Lynn Canal Conservation SC-03 The discussion of cumulative effects in Section 4.21 has been 
expanded to provide greater detail concerning other past and 
potential activities in the project area and to refer to mitigation in the 
CBJ, USACE, and state permits.

Lynn Canal Conservation SC-04 As the commenter notes, the SEIS discloses that the operation 
could affect marine mammals but that effects would not occur at the 
population level, should Alternatives B, C, or D be selected. A 
biological assessment/biological evaluation (BA/BE), included as 
Appendix J, has been submitted to NMFS jointly by the Forest 
Service and USACE, and recommendations from NMFS will form 
the basis for mitigation to be included in USACE permits and State 
Tidelands Leases.

Lynn Canal Conservation SC-05 The cumulative impact assessment does not include Temsco’s 
proposal for heli-hiking tours because no formal proposal has been 
submitted to the Forest Service for consideration. Likewise, the 
SEIS discusses an expansion (extension) of mining operations but 
does not discuss the Jualin property in particular because there is 
no exploration activity being conducted at the site, nor are there any 
proposals to initiate such activities. There is no description of the 
extent of reserves that might or might not be associated with the 
Jualin property; therefore, its inclusion in the cumulative effects 
discussions would be speculative. The cumulative effects of the 
Juneau Access Road and the land exchange are described in 
Section 4.21.

Lynn Canal Conservation SC-06 The CEQ regulation at 40 CFR 1505.2(b) requires identification of 
the environmentally preferable alternative, the description of which 
is provided in the ROD and Final SEIS. However, decisionmakers 
are not obligated to select the least damaging alternative and may 
take other factors into consideration in making a final decision.

Lynn Canal Conservation SC-07 The existing impacts on the Kensington side of the project area, 
including the work camp, access road, and waste rock pile, have 
been considered in the discussions of all alternatives to the extent 
they are applicable. The waste rock pile outside the 850-foot adit, 
for example, would be expanded under alternatives B, C, and D and 
it is this expanded version that is included in the analysis. A smaller 
disturbance footprint in which little to no waste rock would be 
managed in the waste rock pile was considered for Alternative A1. 
The other existing facilities (i.e. worker camp, settling ponds) are 
included within the footprint of existing disturbances under all 
alternatives.
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Lynn Canal Conservation SC-08 Information has been added to Section 4.9 to allow an easier 
comparison of the impacts on aquatic resources. Note that under 
Alternatives B, C, and D, no adverse impacts are projected on the 
lower sections of Slate and Johnson creeks, which support 
anadromous fish populations.

Lynn Canal Conservation SC-09 Significant issues are the driving factor for developing alternatives 
within the NEPA process. The significant issues identified as a 
result of scoping focused on impacts on Berners Bay and the 
freshwater and upland resources in the surrounding watershed. 
Alternative A addresses each of the significant issues because its 
operations would not affect Berners Bay. Alternative B reflects the 
proposed action as submitted by the project proponent. Alternative 
C was developed to address concerns about herring at Cascade 
Point under Alternative B. Alternative D was developed in response 
to comments on the Draft SEIS to include additional water 
treatment. It addresses the need to protect water quality and aquatic 
life in Slate Creek. Alternative A1 reflects a potential (although 
highly unlikely) outcome of selecting the no action alternative 
(Alternative A) involving a mining scenario similar to the proposed 
action alternative. Because this is an SEIS, the no action alternative 
represents the currently permitted operation resulting from the 1997 
Final SEIS. The alternatives are consistent with the spirit and intent 
of NEPA.

Lynn Canal Conservation SC-10 See the response to comment SC-09.  Alternative A1 is included as 
a potential mining scenario if Alternative A is selected. It involves 
mining rates comparable to those under Alternatives B, C, and D.

Lynn Canal Conservation SC-11 The plan of operations under consideration in this SEIS was 
submitted to the Forest Service in 2001, at which point the price of 
gold was significantly less than $400 per ounce. This revised mine 
plan therefore reflected a lower operational cost than that proposed 
under the approved project. Because Coeur Alaska did not have 
access to the Jualin mining claims in 1997, the option of using State 
lakes for tailings disposal was not available at that time.  The 
alternative selected in the 1997 ROD was also identified as the 
environmentally preferable alternative in comparison with other 
feasible alternatives considered at that time.  The use of State lakes 
is now a feasible alternative.

Lynn Canal Conservation SC-12 See the response to comment SC-48, which indicates that tailings 
disposal is legal under the Clean Water Act. EPA, USACE, and the 
State of Alaska have been cooperating agencies in the preparation 
of the SEIS.

Lynn Canal Conservation SC-13 Comment noted.

Lynn Canal Conservation SC-14 The SEIS evaluates and uses the same criteria to assess the extent 
and nature of the impacts of each alternative for each resource 
area. The intent of the document is to present a concise comparison 
between the alternatives. Summaries have been added to the end of 
each resource section to provide a more direct comparison between 
alternatives.

Lynn Canal Conservation SC-15 This SEIS addresses direct, indirect, and cumulative effects of 
project components on resources within the Berners Bay watershed, 
as required by NEPA (40 CFR 1508.7): "'Cumulative impact' is the 
impact on the environment which results from the incremental 
impact of the action when added to other past, present, and 
reasonably foreseeable future actions regardless of what agency 
[Federal or non-Federal] or person undertakes such other actions. 
Cumulative impacts can result from individually minor but 
collectively significant actions taking place over a period of time." 
The 1997 SEIS remains part of the planning record because that 
analysis and the comments on the 1997 SEIS will be included in the 
planning record for this Final SEIS.
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Lynn Canal Conservation SC-16 Data were collected during May 2000 and 2002 (USFWS, 
Preliminary Report 2003). Sigler et al. (2003) documented that 
Steller sea lions peak in mid-April to late-April and then decrease to 
near zero by early May. The above studies indicate that marine 
mammal and marine bird use peaks during April and early May. Few 
marine birds and mammals were recorded during other months of 
the survey periods. Mitigation measures to reduce or eliminate the 
potential impacts of crew shuttle and barge operations on marine 
mammals have been included in the Final SEIS in Section 2.5.  
Note that a high-speed catamaran is no longer proposed for the 
crew shuttle. The crew shuttle would be a monohulled vessel 
traveling at 12 to 18 knots.

Lynn Canal Conservation SC-17 Section 4.10 (Aquatic Resources Marine) indicates that the 
anticipated adverse effects would be small and localized within the 
immediate vicinity of project operations. Although Berners Bay has 
important resources, they remain a small part of the entire Lynn 
Canal region. The current plan also includes timing windows for 
construction, use of BMPs, and ongoing monitoring to ensure that 
adverse effects remain low in magnitude and duration. Considering 
the mitigation and monitoring that will occur, adverse effects on the 
Lynn Canal commercial fishery are not expected.

Lynn Canal Conservation SC-18 The Final SEIS, including the BA/BE (see Appendix J), indicates 
that there is a potential for operations to affect individual Steller sea 
lions in the conduct of day-to-day activities. There is nothing in the 
literature to suggest that effects on a small number of individuals 
would translate to effects on the health, fitness, or fecundity of the 
population as a whole. The BA/BE submitted to NMFS will serve as 
a basis for mitigation to be included in subsequent State and 
Tidelands Leases and USACE permits for marine facilities and 
operations.

Lynn Canal Conservation SC-19 The operation would need to comply with the Marine Mammal 
Protection Act and the Endangered Species Act. Although harbor 
porpoises have not been documented as regular users of the vicinity 
of Slate Creek Cove, the crew shuttle operations would need to be 
conducted to avoid harassment of harbor porpoises, Steller sea 
lions, harbor seals, and humpback whales. The BA/BE submitted to 
NMFS, included as Appendix J, provides additional detail on 
mitigation measures to avoid impacts on marine mammals.

Lynn Canal Conservation SC-20 The discussion in Section 4.10 includes the impacts of vessel noise 
on herring, which would be minimal.

Lynn Canal Conservation SC-21 This information has been included in the Final SEIS in Section 
4.10.3.

Lynn Canal Conservation SC-22 See the response to Comment SC-19.

Lynn Canal Conservation SC-23 Additional text has been provided in the Final SEIS in Section 
4.10.3. This information comes from the BA/BE (see Appendix J). 
We agree that eulachon are important prey for Steller sea lions and 
that large numbers of Steller sea lions use the run in Berners Bay 
prior to breeding. However, there is no scientific literature from 
which to draw information regarding population-level fitness. 
Because there is only anecdotal information concerning the types 
and frequency of vessel use in Berners Bay, it is not possible to 
conclude whether or not three to five additional trips (2–3 trips 
during the eulachon run) is a significant increase. The BA/BE 
submitted to NMFS concluded that the effects of this increase would 
not be significant. Although statistically possible, there is no 
evidence to suggest that a toxic spill of any kind is likely to occur.

Lynn Canal Conservation SC-24 See the response to comment SC-23.
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Lynn Canal Conservation SC-25 The statement about 10- to 11-month-old pups being present at 
Benjamin Island referred to one point in time when peak numbers of 
adult and juvenile sea lions were observed in Berners Bay. It is not a 
generalization about the year-round population at the Benjamin 
Island haulout.

Lynn Canal Conservation SC-26 The presence of harbor seals on the point north of Slate Creek Cove 
has been incorporated into the Final SEIS in Section 4.10.3.

Lynn Canal Conservation SC-27 The literature notes that the limited size of the analyses done to 
date does not provide a definitive answer on the subpopulations of 
harbor seals or how it would affect management of the species. The 
information presented in the studies has been incorporated into 
Section 3.10.4.

Lynn Canal Conservation SC-28 Please see Section 3.11.3 for a discussion on migrating water birds.

Lynn Canal Conservation SC-29 Some additions have been made to Section 3.10.5 that describes 
larval eulachon capture and the river systems in which eulachon are 
found in the Berners Bay drainage.

Lynn Canal Conservation SC-30 Additional impact assessment is provided relative to boat traffic in 
Berners Bay in Section 4.10.  Note the information on tow net catch 
in Berners Bay.

Lynn Canal Conservation SC-31 The discussion of the herring stock status has been expanded in 
Section 3.10.5. The herring stock has remained depressed for at 
least 20 years, independent of the proposed project. The likely 
effects of the proposed action are discussed in detail in Section 
4.10. The State of Alaska, which is responsible for managing stock, 
has been a cooperating agency in the preparation of the SEIS.

Lynn Canal Conservation SC-32 The Final SEIS describes in detail in Section 4.10 the potential 
effects on important marine species, including commercial fisheries 
that may be most affected. The SEIS also discusses effects on 
nearshore habitat and organisms. Large-scale spills of toxic 
materials are not reasonably foreseeable. The minor leaks and spills 
that could occur as part of regular operations are addressed in the 
analysis.

Lynn Canal Conservation SC-33 See the response to comment SC-34.

Lynn Canal Conservation SC-34 The SEIS addresses the direct and indirect effects on major fish 
stocks in Section 4.10. The nearshore activities associated with the 
operation are slight compared with the whole shoreline area. There 
is no information to suggest the project would produce any major 
changes in fish migration patterns. As noted, due to design and the 
use of best management practices, the potential for adverse effects 
of spills is very low (in terms of both potential occurrence and 
magnitude).  Consequently, the potential for effects on all adult 
migrating fish is extremely low (see Section 4.10).

Lynn Canal Conservation SC-35 Comment noted.

Lynn Canal Conservation SC-36 Comment noted.  See the response to comment SC-34. This 
valuable commercial fishery was of major concern for facilities 
located at Comet Beach.

Lynn Canal Conservation SC-37 Sections 3.10 and 4.10 of the Final SEIS have been revised to 
discuss fish rearing within Slate Creek Cove.

Lynn Canal Conservation SC-38 The fact that the wildlife species would be likely to avoid contact 
with humans or project-related noise does not correlate with 
significant adverse impacts. The wildlife discussion in Section 4.11 
has been expanded in the Final SEIS.
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Lynn Canal Conservation SC-39 Bears, wolves, and goats are wide-ranging species, and local 
displacement is not likely to have significant effects. The Final SEIS 
notes in Section 4.11 that the loss of habitat within the 
approximately 200 acres of mine-related disturbance is unlikely to 
affect wolf distribution in Game Management Unit 1. It also notes 
that mountain goats primarily use areas higher than the area that 
would be affected by this project. The Final SEIS notes in Section 
4.11, however, that the loss of old-growth trees in the Johnson and 
Slate creek drainages could adversely affect river otters during 
bridge construction.

Lynn Canal Conservation SC-40 The cumulative effects discussion in Section 4.21 has been revised 
to include additional information obtained from draft technical 
reports developed for the Juneau Access Improvement 
Supplemental Draft EIS. Heli-hiking is not included in the cumulative 
effects analysis because it is not considered reasonably 
foreseeable. The Forest Service currently permits helicopter 
landings only on glaciers. Berners Bay heli-hiking therefore would be 
outside the range of activities currently permitted by the Forest 
Service. Furthermore, Temsco has not applied to the Forest Service 
for a special use permit.

Lynn Canal Conservation SC-41 The wildlife discussion in Section 3.11 has been revised to discuss 
the use of salmon by upland species. Mining operations are not 
expected to have any effect on upland species feeding in the 
anadromous portions of Slate Creek or Johnson Creek.

Lynn Canal Conservation SC-42 The SEIS discloses that impacts on wildlife would occur during mine 
operation. The Cumulative Effects section (Section 4.21) indeed 
notes the limited duration of effects over the long term. Although the 
commenter might not view a 10-year mine life as short-term, the 
Forest Service considers impacts at a scale applicable to the 
ecosystem. Considering that old growth is defined as timber more 
than 150 years old, an operating life of even 20 years is still 
relatively short-term with respect to the development of a forest. The 
recovery of disturbed forests to a pre-mining condition might take 
100 years; however, the habitat value would not be diminished for 
that entire period and wildlife would begin using the areas in the 
vicinity of the disturbances either during (for species that become 
acclimatized) or shortly after the completion of operations. The 
resiliency of the landscape is demonstrated by the recovery of the 
area surrounding the historical mining operations where the land 
was cleared at the turn of the last century. The extent of impacts 
would be relatively small (less than 200 acres following reclamation 
for all alternatives) considering the amount of habitat available in the 
100-foot to 1,000-foot elevation within which most of the operations 
would occur. The Forest Service respectfully disagrees that the 
disturbance footprint would be permanent or “significantly reduce 
the productive habitat available for wildlife.”

Lynn Canal Conservation SC-43 The Draft SEIS recognized that lower-volume habitat is important to 
many species; however, this habitat is of less value to management 
indicator species (because of its relative abundance) compared with 
high-volume stands. Therefore, the analysis did not focus on low-
volume stands.

Lynn Canal Conservation SC-44 The Cape Fox land exchange is included in the cumulative effects 
discussion in Section 4.21 of the SEIS. Currently, no proposed land 
uses have been suggested by Cape Fox other than the Kensington 
Gold Project. Including any other activities under the cumulative 
effects analysis would be speculative; therefore, no other land uses 
have been considered.

Lynn Canal Conservation SC-45 The comment regarding the lack of summary information regarding 
wildlife in the summary table on page S-7 and Table 2-9 on page 2-
62 is noted. Additional information has been provided in Section 
2.3.20 of the Final SEIS.
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Lynn Canal Conservation SC-46 The SEIS does quantify the extent of impacts on wetland resources 
in terms of acreage and presents a qualitative discussion of the loss 
of or changes to wetland functions associated with the different 
wetland types under each alternative. The qualitative discussion on 
functional impacts includes fish and wildlife habitat. The SEIS 
incorporates the projected extent of wetland, upland, and aquatic 
impacts in the analyses of impacts on fish and wildlife. In the 
cumulative impacts discussion, the SEIS also includes available 
information on wetland impacts from other reasonably foreseeable 
projects. The effects of these wetland impacts were considered in 
developing the discussions of the cumulative effects on fish and 
wildlife. The impacts on wetland habitat are not mentioned 
separately in the discussions of impacts on fish and wildlife 
resources. USACE has been a cooperating agency in the 
preparation of the SEIS and has reviewed all wetland analyses.

Lynn Canal Conservation SC-47 Table 2-9 summarizes the effects of each alternative. The 
environmentally preferable alternative is identified in the ROD.

Lynn Canal Conservation SC-48 As summarized in Section 1.7.1 and documented in EPA's May 17, 
2004, memo (USEPA, 2004) and the draft NPDES permit fact 
sheet, the “conversion” of Lower Slate Lake into a waste treatment 
unit is allowable under the Clean Water Act. The commenter is 
correct in noting that the TSF requires permits from both the 
USACE and EPA. The draft notices for the USACE permits and the 
draft NPDES permit were released to the public for comment in 
June 2004. The draft notices and permits are part of the planning 
record and were considered in this analysis.

Lynn Canal Conservation SC-49 As documented in Section 3.3.3, the waste rock will not be acid-
generating or a source of metals releases to the environment. See 
also SAIC 1997.

Lynn Canal Conservation SC-50 Comment noted.

Lynn Canal Conservation SC-51 The 404(b)(1) analysis will be reflected in the USACE's permit 
decisions. The public notices for the 404 permits were issued in 
June 2004, and, as a cooperating agency for the SEIS, the USACE 
has participated in the preparation of the Final SEIS.

Lynn Canal Conservation SC-52 The statement about the need for a 401 certification is correct.

Lynn Canal Conservation SC-53 No tailings are proposed to be discharged downstream of the TSF 
and no mixing zone is proposed.

Lynn Canal Conservation SC-54 The results of the TSS modeling of the TSF discharge have been 
incorporated into the Final SEIS in Section 4.6.5. There is some 
uncertainty regarding the ability to meet TSS limits under 
Alternatives B and C. With the reverse osmosis treatment system, 
the TSS limits would always be met at the discharge point under 
Alternative D. Note that the TSS limits are based on application of 
best available technology. They do not represent a “water quality 
standard.”

Lynn Canal Conservation SC-55 Comment noted.

Lynn Canal Conservation SC-56 See the response to comment SC-48. The State of Alaska is 
following EPA’s guidance in determining that use of Lower Slate 
Lake for tailings disposal is legal.
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Lynn Canal Conservation SC-57 A site-specific criterion has not been adopted, i.e., the limits for the 
TSF discharge are based on the statewide criteria. The treatment 
system under Alternative D will ensure compliance with the limits. 
The commenter is correct that EPA has requested that the State of 
Alaska adopt a Maximum Contaminant Level (MCL) of 10 ug/L for 
arsenic in 2005. At that time, the NPDES permit may be reopened 
to include water quality-based arsenic limits of 10 ug/L as a monthly 
average and 20 mg/L ug/L as a daily maximum. This information 
has been added in footnotes to the respective tables. Even if the 
criterion was lowered to 10 ug/L, the projected arsenic levels in all 
discharges would be below the limits.

Lynn Canal Conservation SC-58 See the response to comment SC-48. The State of Alaska is 
following EPA’s guidance in determining that use of Lower Slate 
Lake for tailings is legal.

Lynn Canal Conservation SC-59 See the response to comment SC-48. The findings of the risk 
assessment indicate that fish populations in the TSF are likely to be 
lost during operations, leading to the conclusion of adverse effect.

Lynn Canal Conservation SC-60 See the response to comment SC-48. During operations, the TSF 
would become a waste treatment unit not subject to the water 
quality criteria that apply to the discharge.

Lynn Canal Conservation SC-61 The draft NPDES permit was released to the public for comment in 
June 2004. This Final SEIS reflects the conditions included in the 
draft permit as well as comments received on the draft permit.

Lynn Canal Conservation SC-62 The Forest Service understands that the state will establish in-
stream flow requirements for each of the streams affected by the 
project to protect downstream uses. The proposed minimum in-
stream flows have been incorporated into the Final SEIS. The State 
of Alaska (ADNR) has been a cooperating agency, and has 
provided input regarding in-stream flow requirements.

Lynn Canal Conservation SC-63 Comment noted.

Lynn Canal Conservation SC-64 This comment is predicated on the assumption that the proposed 
action could adversely affect commercial fisheries in Lynn Canal, an 
industry important to the economy of Haines. The commenter thus 
argues that the region of influence (ROI) should be expanded to 
include the Borough of Haines. None of the analyses performed for 
the Draft SEIS or any of the predecessor documents indicate 
adverse impacts on the commercial fisheries industries through 
damage to the chinook, sockeye, coho, pink, or chum salmon 
species. Hence, the economic impacts are primarily limited to 
economic activity associated with the operation of the mine, 
including inter-industry transactions, and the impacts of the labor 
force on demand for goods and services. The preponderance of 
these impacts would be limited to the CBJ area.

Lynn Canal Conservation SC-65 See the response to SC-64.

Lynn Canal Conservation SC-66 See the response to SC-64.

Lynn Canal Conservation SC-67 See the response to SC-64.

Lynn Canal Conservation SC-68 Because of the unique characteristics of the region, the Draft SEIS 
included recreation as a separate subsection (Section 3.13) under 
land use. It is this section that provides detailed descriptions and 
analyses of recreational activities and impacts from the alternatives. 
Often recreation is treated in a cursory manner under the quality of 
life section. It is precisely because recreation is uniquely important 
to the affected population that a more detailed analysis was 
conducted for this SEIS.
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Lynn Canal Conservation SC-69 The linkage between mitigation and disturbance is unclear in this 
comment. The SEIS considers all physical impacts on waters and 
land disturbance. The extent of disturbance from the DTF under 
Alternative A would be greater than the impact of tailings placement 
in the TSF under Alternatives B, C, or D. However, in all cases, the 
Forest Service considers tailings placement to create a disturbance, 
as reflected in the discussions in Chapters 2 and 4.

Lynn Canal Conservation SC-70 Herbicides would not be used on National Forest Service land. The 
text in Section 2.5 of the Final EIS has been modified to reflect this 
situation.

Lynn Canal Conservation SC-71 The construction timing windows have been suggested by NMFS in 
response to avoiding impacts on Essential Fish Habitat. ADNR has 
also concurred that these dates encompass a window wide enough 
to avoid impacts on herring and eulachon spawning.

Lynn Canal Conservation SC-72 As discussed in the SEIS (Section 4.10), the small leaks and spills 
that could occur on a day-to-day basis as part of operations are 
unlikely to produce hydrocarbon concentrations in the water column 
that could affect marine species. As noted previously, large-scale 
spills, although statistically possible, have a low probability of 
occurring. Therefore, the impacts of a catastrophic spill are not 
discussed in great detail as part of the analysis.

Lynn Canal Conservation SC-73 See Section 4.10 for an expanded discussion of the effects of 
hydrocarbons and the response to comment SC-72. The State of 
Alaska (ANDR), as a cooperating agency, has assisted in the 
preparation of this analysis.  NMFS also provided input and relevant 
technical reports.

Lynn Canal Conservation SC-74 Fuel consumption under Alternatives B, C, and D has been clarified 
in the text. There is no component of the proposed action or 
Alternatives B, C, or D that calls for the large-scale transportation of 
oil. The largest potential source of hydrocarbons would be diesel 
fuel, which would be delivered to the site in individual 6,500-gallon 
containers specifically designed to withstand the rigors of transport 
(under Alternatives B, C, and D). The SEIS discusses the impacts of 
low-level leaks and small spills of diesel fuel that could reasonably 
be expected as part of day-to-day operations; however, determining 
the size, location, and conditions leading to a large spill of 
hydrocarbons or other toxic material would be entirely speculative.

Further information regarding fueling operations, fuel use, storage, 
and spill control has been added to the text in Section 2.3.13. The 
company has submitted a Spill Prevention, Control, and 
Countermeasures Plan (included in Appendix E of the SEIS). 
ADEC’s Geographic Response Strategies has also been noted in 
the discussion on spills (Section 4.6), and the applicable plans for 
Echo Cove and Berners Bay have been included in the planning 
record.

Lynn Canal Conservation SC-75 See the response to comment SC-74. NEPA does not require an 
assessment of impacts that are not reasonably foreseeable, nor 
does it require a “worst case” analysis. The NEPA process does not 
provide for or encourage speculation, which would be necessary to 
project the extent of culpability and liability should a spill occur in the 
future. Neither NEPA nor any of the Forest Service approvals would 
provide a mechanism to establish liability for a speculative event 
such as a large spill.
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Lynn Canal Conservation SC-76 The spill response discussion in Chapter 2 has been revised to 
include discussions of the Spill Prevention, Control, and 
Countermeasures Plan submitted by the proponent, as well as 
information from the State of Alaska’s Prevention and Emergency 
Response Program Geographic Response Strategies. The Spill 
Prevention, Control, and Countermeasures Plan has also been 
included in Appendix E.

Lynn Canal Conservation SC-77 Coeur Alaska would be required to develop a training program 
instructing employees on avoiding encounters with and minimizing 
the potential for adverse impacts on wildlife. Coeur Alaska would not 
be required to develop such a program until after the ROD is 
finalized, therefore, documentation would not be available for review 
at this time.

Lynn Canal Conservation SC-78 The Forest Service does not anticipate that any of the alternatives 
would result in the elimination of the mountain goat herd on Lions 
Head Mountain.

Lynn Canal Conservation SC-79 None of the alternatives under consideration are expected to result 
in significant impacts on eagles within the project area.

Lynn Canal Conservation SC-80 Details on the mitigation measures for the protection of marine 
mammals have been included in Sections 2 and 4.10 and the 
BA/BE (Appendix J) in the Final SEIS.

Lynn Canal Conservation SC-81 Coeur Alaska has submitted a reclamation plan, which has been 
included in the Final SEIS as Appendix D. The reclamation plan has 
also been incorporated into the impact analyses for applicable 
resources. The plan describes reclamation monitoring and 
discusses financial assurance requirements.

Lynn Canal Conservation SC-82 See the response to comment SC-81.

Lynn Canal Conservation SC-83 The Forest Service is obligated to establish financial assurance for 
both reclamation and the long-term integrity of the TSF. Financial 
assurance would be established based on the final plan of 
operations, which would not be completed until after the ROD is 
completed.

Lynn Canal Conservation SC-84 The reclamation of all facilities on National Forest lands will need to 
be conducted according to the reclamation plan submitted by Coeur 
Alaska. Any change in the use of the buildings would require an 
application to the Forest Service and, potentially, additional NEPA 
analysis. Facilities occurring on private or state lands would not be 
subject to the same reclamation commitments.

Lynn Canal Conservation SC-85 Comment noted.

Lynn Canal Conservation SC-86 Additional discussion has been added to the introduction in Section 
4.2.2, The Irretrievable and Irreversible Commitment of Resources.

Lynn Canal Conservation SC-87 The proposed Cape Fox Land Exchange is not a related action 
when considered with the Kensington Gold Project. Its outcome is 
independent of the Forest Service's decision on the Kensington 
project. Therefore, the Final SEIS addresses the proposed Cape 
Fox Land Exchange only in terms of cumulative impacts.

Lynn Canal Conservation SC-88 See the responses to comments SC-86 and SC-87.

Lynn Canal Conservation SC-89 Comment noted.

L-219



This page intentionally left blank. 

L-220



L-221



L-222



L-223



L-224



L-225



L-226



L-227



L-228



L-229



L-230



L-231



L-232



L-233



L-234



L-235



L-236



Responses to Comments

Affiliation Comment ID Response

Juneau Group of the 
Sierra Club

MR2-01 Significant issues define the impacts that will be the focus of the NEPA analysis 
and are not intended to address the “legality” of specific project components. The 
legality of the TSF has been addressed by EPA, as discussed in the response to 
comment SC-48. Issue 2 in the Final SEIS specifically addresses impacts of the 
project, including the TSF on the Johnson and Slate creek drainages as well as 
Berners Bay. This is the subject of extensive analysis throughout the Final SEIS.

Juneau Group of the 
Sierra Club

MR2-02 The 8-year-old mine plan referred to in the comment was approved by the Forest 
Service and could be implemented by the proponent at any time (assuming it 
renewed its NPDES permit). The plan is therefore not stale since the 1992 EIS 
and 1997 SEIS baseline information has been updated for most resource areas, 
including freshwater and marine resources, water quality, recreation, and wildlife. 
Information presented in the 1992 EIS, such as the numbers of birds occurring in 
Berners Bay, remain valid for the purposes of assessing potential impacts.

Juneau Group of the 
Sierra Club

MR2-03 Coeur Alaska proposed using isotainers as part of its proposed modifications of 
the plan of operations. The plan approved following the 1997 SEIS called for the 
use of ship-to-shore fuel transfers and reflected Coeur Alaska’s proposal. Since 
the scenario presented under Alternative A has already been approved, the Forest 
Service did not consider the use of isotainers as part of this assessment. One 
reason Coeur Alaska prefers to use a marine facility at Slate Creek Cove is the 
reliability of barge shipments. Approximately nine 6,500-gallon isotainers would be 
delivered to the site weekly under Alternatives B, C, and D. The time between 
deliveries to Comet Beach could be delayed by weather for 6 weeks or more. 
Therefore a greater fuel storage capacity is required and subsequently a larger 
number of isotainers would need to be transferred at any one time to ensure an 
adequate fuel supply. The difference in fuel storage capacities between the two 
sets of alternatives reflects this situation.

Juneau Group of the 
Sierra Club

MR2-04 Comment noted.

Juneau Group of the 
Sierra Club

MR2-05 Section 4 of the Final SEIS has been revised to allow easier comparison of 
impacts between the alternatives. Regardless of the claims of the applicant 
regarding the environmental benefits of its proposed changes to the plan of 
operations, the Forest Service's purpose and need for this action, as presented in 
Section 1.2 of the Draft SEIS, is simply to consider those proposed changes which 
are intended to improve efficiency and reduce the area of surface disturbance.  As 
shown in Table 2.2, the action alternatives all result in less surface disturbance 
than Alternative A and relocate much of that disturbance to private land rather than 
public land.  Whether or not the results of these changes are environmentally 
preferable is the subject of this analysis and will ultimately be determined in 
decisions to be made by the Forest Service, EPA, USACE, and the State of 
Alaska on the basis of this analysis. The Forest Service has documented its 
rationale for its decision in the ROD.

Juneau Group of the 
Sierra Club

MR2-06 The commenter should be aware that Coeur Alaska does not make any claims in 
the Draft or Final SEIS. The proposed action reflects a plan of operations 
submitted by Coeur Alaska. However, the Forest Service conducts the NEPA 
process and is the agency responsible for the decision whether to approve the 
proposed action, approve the action with changes, or select the No Action 
Alternative. The statement quoted in the comment is accurate and not 
contradictory to the fact that each alternative creates a different amount of surface 
disturbance.

Juneau Group of the 
Sierra Club

MR2-07 As summarized in Section 1.7.1 and documented in EPA's May 17, 2004, memo 
(USEPA, 2004) and the draft NPDES permit fact sheet, the “conversion” of Lower 
Slate Lake into a waste treatment unit is allowable under the Clean Water Act. The 
commenter is correct in noting that the TSF requires permits from both the 
USACE and EPA. The draft notices for the USACE permits and the draft NPDES 
permit were released to the public for comment. The USACE, through its 
permitting process, will make a determination under the 404(b)(1) guidelines.

Juneau Group of the 
Sierra Club

MR2-08 The regulatory explanation for the TSF is discussed in Chapter 1 (Water Quality 
Act) and in the reference EPA, 2004.
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Juneau Group of the 
Sierra Club

MR2-09 As summarized in Section 1.7.1 of the Final SEIS and documented in USEPA 
2004 (EPA May 17, 2004, memo) and the draft NPDES permit fact sheet, the 
“conversion” of Lower Slate Lake into a waste treatment unit is allowable under the 
Clean Water Act. The commenter is correct in noting that the TSF requires permits 
from both the USACE and EPA. The draft notices for the USACE permits and the 
draft NPDES permit were released to the public for comment.

Juneau Group of the 
Sierra Club

MR2-10 It is true that Coeur Alaska plans to mine a subset of the original deposit, by 
focusing on higher grade ore with a gold cutoff of 0.14 ounces per ton (opt). 
Previous work characterizing the deposit has shown that gold grade correlates 
generally with total sulfur content, so it is likely that sulfur content will be 
incrementally higher in tailings generated through flotation of higher-grade ore. 
The increase in grade cutoff from 0.09 opt to 0.14 opt gold will increase average 
total sulfur in ore from 2.69 percent to 3.08 percent. This was recognized and 
addressed in the Draft SEIS, which relied more on the baseline characterization of 
the ore than on the analysis of tailing samples generated through metallurgical 
testing. The assertion that Coeur Alaska has “not done any laboratory analysis on 
samples that reflect the new composition of the tailings” is not true. Based on the 
design flotation efficiency of 98 percent for the proposed flotation process, the total 
sulfur content in tailings will increase only slightly, from an average of 0.05 percent 
to 0.06 percent. These values are very close to the measured total sulfur values of 
0.04 percent reported by Montgomery Watson (1996) and 0.06 percent reported 
by Rescan (2000) for tailings generated from composites in metallurgical tests. At 
this sulfide removal efficiency, using the baseline ore geochemistry data, the total 
sulfur content of tailings placed in Lower Slate Lake will range from 0.0006 percent 
to 0.44 percent under the modified plan. Virtually all of the tailings samples 
(n=144) are expected to have less than 0.3 percent residual sulfur. The sulfur 
chemistry of the ore is based on acid base account and total sulfur analysis of 144 
samples (with gold grade greater than the 0.14 opt cutoff), which are a subset of 
the 583 samples studied to characterize the overall deposit originally 
(Geochemica, 1993). The applicability of the individual sample geochemistry does 
not change as a result of the change in grade cutoff. As a sensitivity analysis, the 
residual sulfur content of tailings was also calculated under the assumption that 
sulfide removal efficiency could drop as low as 90 percent in an operational upset 
condition. In that case, average sulfur content would be 0.31 percent, with a range 
from 0.003 percent to 2.2 percent sulfur. Acid base accounting analyses have 
been completed for all of the ore samples included in the analysis provided in the 
Draft SEIS, but along with sulfide removal, changes in neutralization potential (NP) 
that result from grinding (thus, increasing surface area and reactivity of 
neutralizing minerals) and flotation (addition of alkalinity for processing purposes) 
will change the relative proportion of NP/AP in the spent ore. Acid base accounting 
analyses could not be completed for individual samples of spent ore, because 
tailings were generated through metallurgical analysis of composited bulk 
samples. Because flotation of composites in metallurgical tests produces a 
relatively small number of tailings samples, it was not possible to evaluate the 
range of chemistry that will exist in the tailings following flotation using acid base 
accounting analysis of the tails themselves. For these reasons, analysis of 
potential changes in acid generation potential resulting from the change in grade 
cutoff focused on the total sulfur concentration described for individual samples, 
using the guidelines provided by Jambor et al, 2000. If one holds the measured 
NP constant with preprocessing values measured in ore, for the designed rate of 
98 percent sulfide removal, the NP/AP ratio calculated using ABA data for the 144 
samples of ore meeting the new grade cutoff would shift from an average ratio of 3 
to 136; at 90 percent efficiency of sulfide removal, the NP/AP ratio would be 27. In 
all cases, the average value meets relevant regulatory criteria. It is important to 
note that use of total sulfur as a criterion for material classification very 
conservatively estimates potential acid generation risk, as all sulfur is assumed to 
be present as sulfide and all sulfide is assumed to fully oxidize. It is very unlikely 
that all sulfide will oxidize in a subaqueous impoundment, where oxygen is not 
available to drive the oxidation reaction. Classification of material based on total 
sulfur also neglects the inherent alkalinity of the mesothermal ore deposit, which 
has significant association carbonate mineralization that provides neutralization 
potential (Geochemica, 1994). Finally, this classification also neglects the alkalinity 
of the tailing itself, which requires that high pH conditions (typically 9 or better) be 
created through lime addition and maintained to support efficient ore recovery 
during flotation.
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Juneau Group of the 
Sierra Club

MR2-11 In addition to the in-situ studies mentioned, which have been peer-reviewed (Kline 
and Stekoll, 2001), the Draft SEIS also used other lines of evidence in the 
evaluation of tailings disposal. Central to the overall evaluation was the work 
conducted by Rescan (2000) on the metal flux from the tailings. This work is 
discussed in the Ecological Risk Assessment (Appendix C).

Juneau Group of the 
Sierra Club

MR2-12 During alternatives development (prior to completion of the SEIS analysis and 
supporting risk assessment), the Forest Service, with input from EPA, decided to 
incorporate diversions around the TSF into Alternative C. The subsequent analysis 
has shown that the tailings may not exhibit chemical toxicity. The Final SEIS 
clearly shows the relative impacts of Alternatives B, C, and D.

Juneau Group of the 
Sierra Club

MR2-13 The USACE, through its permitting process, will make a determination under the 
404(b)(1) guidelines. There is no Clean Water Act requirement to divert water 
around the TSF. The State of Alaska, EPA, and USACE, as cooperating agencies, 
have participated in preparing the Final SEIS to ensure consistency with all 
applicable Clean Water Act requirements and state water quality standards.

Juneau Group of the 
Sierra Club

MR2-14 Use of diversions is not required by the Clean Water Act, and enhanced settling 
could occur with or without diversions. The Final SEIS indicates that the discharge 
under either Alternative B or C might not meet TSS limits without additional 
treatment. Alternative D includes a reverse osmosis treatment system to ensure 
compliance with the TSS limits.

Juneau Group of the 
Sierra Club

MR2-15 Under Alternatives B and D with the recycling system, the discharge from the TSF 
represents the natural inflows to and precipitation falling on the lake. This is 
consistent with 40 CFR Part 440.

Juneau Group of the 
Sierra Club

MR2-16 Temperature profiles from Lower Slate Lake indicate that there is thermal 
stratification of the lake in the summer, with the warmest water occurring near the 
surface, primarily due to water coloration, which limits light penetration into the 
lower depths of Lower Slate Lake. By October, stratification is lost, with the lake 
demonstrating only limited temperature differences with depth. Currently, Slate 
Creek receives water discharged from the surface of Lower Slate Lake. This will 
continue to be the case during TSF operation and at closure. For that reason, 
changes in the thermal profile of Slate Creek are not expected.

Juneau Group of the 
Sierra Club

MR2-17 The referenced table was developed for this SEIS and not provided by Coeur 
Alaska. A site-specific criterion has not been adopted, i.e., the limits for the TSF 
discharge are based on the statewide criteria. A treatment system is included 
under Alternative D to ensure compliance with the limits.

Juneau Group of the 
Sierra Club

MR2-18 It is allowable to use dilution to achieve effluent limits based on state water quality 
standards. The Final SEIS acknowledges, however, that the pond water under 
Alternative B will not always meet permit limits and this could affect the ability to 
meet minimum instream flow requirements. Under Alternatives C and D, 
continuous discharge is not required since instream flow will be maintained by the 
diversions.

Juneau Group of the 
Sierra Club

MR2-19 The draft NPDES permit was released to the public for comment in June 2004. 
This Final SEIS reflects the comments received on the draft permit.

Juneau Group of the 
Sierra Club

MR2-20 The Forest Service will establish the amount of financial assurance that Coeur 
Alaska would be required to post for reclamation, and long-term stability of the 
tailings disposal facility would be based on the final plan of operations. The 
financial assurance is not critical information for the NEPA process and public 
participation is not part of the process for establishing a reclamation bond.

Juneau Group of the 
Sierra Club

MR2-21 Comment noted.

Juneau Group of the 
Sierra Club

MR2-22 Comment noted. It is not appropriate to consider previous “suggestions” of 
potential management plans or designations when no specific proposals are 
currently under consideration.

Juneau Group of the 
Sierra Club

MR2-23 Comment noted. This Final SEIS specifically addresses consistency with all other 
existing laws and regulations.
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Juneau Group of the 
Sierra Club

MR2-24 Similar data are not available for eulachon, limiting the discussion to herring. It is, 
however, important to recognize that no fueling would occur at Slate Creek Cove. 
Given no fueling and the limited boat traffic, the likelihood of petroleum 
hydrocarbon impacts on eulachon is very low. Note that, considering expected 
mitigation requirements, the Final SEIS, including the BA/BE, predicts no 
petroleum-related effects on herring.

Juneau Group of the 
Sierra Club

MR2-25 The condition of the herring stock is explained in Sections 3.10 and 4.10. There is 
no documentation indicating why the stock has declined; attributing the continued 
depression of the population numbers to hydrocarbon contamination is purely 
speculative. Note that no fueling would occur at Slate Creek Cove. At Cascade 
Point, the state’s Tidelands Lease is expected to prohibit vessel use during 
spawning as well as prohibit fueling from the time of pre-spawning aggregation 
through the time when eggs hatch. The CBJ Allowable Use Permit also requires 
that only fueling directly from trucks occur at Cascade Point, i.e., no on-site fuel 
storage is allowed.

Juneau Group of the 
Sierra Club

MR2-26 The effects and behavior of crude oil in the environment are very different from 
those of diesel fuel. The levels of hydrocarbons that could occur as a result of day-
to-day operations are orders of magnitude less than those following the Exxon 
Valdez spill. The effect of hydrocarbons on marine species are discussed in 
Section 4.10.

Juneau Group of the 
Sierra Club

MR2-27 Information has been added to the text in both Chapters 3 and 4. The BA/BE 
(Appendix J) describes in detail the likelihood of impacts on Steller sea lions 
considering the required mitigation measures. No population level effects are 
anticipated.

Juneau Group of the 
Sierra Club

MR2-28 Information has been added to Section 3.10 to further describe the level and 
timing of Steller sea lion occurrence in Berners Bay. We agree that eulachon are 
extremely important for Steller sea lions and other marine wildlife during certain 
times of the year, and the BA/BE (Appendix J) discusses the most current 
information on the distribution of Steller sea lions in southeast Alaska and their 
use of Berners Bay. The BA/BE also describes in detail the likelihood of impacts 
on Steller sea lions considering the required mitigation measures. No population-
level effects are predicted.

Juneau Group of the 
Sierra Club

MR2-29 See the responses to comments MR2-27 and MR2-28.

Juneau Group of the 
Sierra Club

MR2-30 The Final SEIS documents that Steller sea lions have been observed hauling out 
around Slate Creek Cove, but there is no documentation of a sea lion “haulout” 
within Slate Creek Cove. The BA/BE (Appendix J) identifies documented haulout 
sites in the area.

Juneau Group of the 
Sierra Club

MR2-31 The discussion of the distribution of Steller sea lions and harbor seals (Section 
3.10.3) has been revised. Section 4.10.3 discusses the potential impacts on 
marine mammals, including harbor seals. Mitigation measures are discussed in 
Section 2.5.1.

Juneau Group of the 
Sierra Club

MR2-32 Marine birds are addressed in Section 3.11.3. The information is derived from the 
USFWS 2003 document.

Juneau Group of the 
Sierra Club

MR2-33 It is highly unlikely that the placement of the breakwater and subsequent 
operations at Cascade Point would in and of themselves jeopardize the recovery 
of the Lynn Canal Pacific herring stock. The potential impacts on herring 
spawning, considering mitigation measures, are discussed extensively in Section 
4.10 and in the BA/BE (Appendix J). The State of Alaska, as a cooperating 
agency, has direct responsibility for managing the herring stock and participated in 
the drafting of the herring discussion in the Final SEIS.

Juneau Group of the 
Sierra Club

MR2-34 Please see Section 3.11.3.
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Juneau Group of the 
Sierra Club

MR2-35 No surveys of salmon predation by bears or birds were undertaken as part of the 
baseline studies for this SEIS.  The Forest Plan Implementation Clarification for 
Brown Bear Foraging Sites calls for a minimum 500-foot buffer along salmon 
streams. Since the minimum distance between the existing Jualin access road 
and the anadromous portion of Johnson Creek is over 500 feet and in most cases 
exceeds 1,000 feet, the Clarification would be satisfied. Additional discussion has 
been added throughout the Final SEIS regarding consistency with Forest Plan 
standards and guidelines.

Juneau Group of the 
Sierra Club

MR2-36 Coeur Alaska has submitted a Spill Prevention, Control, and Countermeasures 
Plan, which is included as Appendix E of the Final SEIS. In addition, mitigation 
measures have been included that address fueling at Cascade Point or Echo Cove 
as well as fuel storage locations throughout the facility. The fuel storage locations 
are identified in Section 2, and the projected fuel use has been revised 
(downward) based on an optimization study completed by Coeur Alaska. Fuel 
spills are not expected within wetlands because storage and dispensing operations 
would occur in bermed and lined areas, and would be restricted to uplands on 
National Forest lands. Stormwater would be managed using best management 
practices designed to minimize the exposure of contaminants. Hydrocarbon-
contaminated stormwater is not expected from any location and would be in 
general violation of the stormwater provisions of the Clean Water Act. As 
documented in the Final SEIS, Coeur Alaska would be required to develop and 
implement both a Spill Prevention, Control, and Countermeasures Plan and a 
Storm Water Pollution Prevention Plan to limit the potential for spills from 
petroleum-related storage and transportation under all alternatives. The Forest 
Service does not have the authority to require preparation of these plans for the 
NEPA analysis. They will, however, be developed under EPA requirements and 
subject to EPA verification of compliance. The Final SEIS documents that the 
likelihood of a major diesel fuel spill is low, especially with the use of isotainers 
under Alternatives B, C, and D. Moreover, even if a spill did occur, much of the 
transportation route is not immediately adjacent to streams. Finally, there is a 
clear distinction between chronic leaks and their possible effects at the marine 
terminals (where direct release to water and habitat would likely occur) and the 
potential for chronic leaks associated with transportation and storage at the mining 
site. At the mining site, to reach aquatic resources, pollutants would have to 
contaminate runoff that would be further subject to control and discharge under the 
facility’s Storm Water Pollution Prevention Plan. The Forest Service has 
determined that such effects are highly unlikely and that a detailed analysis is not 
warranted. The Forest Service is not aware of related impacts at other, existing 
mining projects.

Juneau Group of the 
Sierra Club

MR2-37 NEPA does not require that permits be in place prior to completion of an EIS. 
However, the draft NPDES permit, the public notices for the Section 404 permits, 
and the State Tidelands Leases were made available to the public for comment 
and comments have been considered in the Final SEIS as appropriate. The 
reclamation plan and Spill Prevention, Control, and Countermeasures Plan are 
included in the Final SEIS in Appendices D and E, respectively.

Juneau Group of the 
Sierra Club

MR2-38 ADNR participated in the development of the SEIS as a cooperating agency, 
whose responsibility includes providing relevant data and expertise. Although not a 
formal cooperating agency, NMFS also participated throughout the development of 
the document, and interdisciplinary team members have met with a number of 
scientists at the Auke Bay Labs. The Forest Service requested relevant 
information from the USFWS, which provided information that was incorporated 
into the SEIS. The Alaska Department of Transportation and Public Facilities 
provided a number of draft technical reports developed for the Juneau Access 
Improvements Supplemental Draft EIS, including those addressing wetlands, 
wildlife, and water quality. The Forest Service is unaware of any other relevant 
documents that have not been included in the development of the Final SEIS.

Juneau Group of the 
Sierra Club

MR2-39 The formal proposal for Alternative B does not contain an agreement on what 
organization would perform construction; therefore it is not considered in the 
NEPA analysis. The analysis estimates total job creation for construction and 
operation based on cost data and labor requirements provided by project 
proponents. There was no deliberate emphasis of the point raised by the 
commenter.
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Juneau Group of the 
Sierra Club

MR2-40 The economic impact analysis was performed using a very conservative 
assumption of the proportion of workers in-migrating from outside the CBJ. In fact, 
as considered in the Final SEIS, a 50 percent in-migration rate is the more likely 
scenario. The Draft SEIS analysis, if anything, provides a pessimistic view of the 
ability of the mine to generate local benefits (through local hires) and is not the 
result of a public relations campaign.

Juneau Group of the 
Sierra Club

MR2-41 Such an agreement is not incorporated into the proposal and therefore cannot be 
assessed within the framework of the socioeconomic assessment. From strictly a 
housing point of view, construction of housing anywhere within the CBJ region 
would mitigate housing market impacts.

Juneau Group of the 
Sierra Club

MR2-42 If in fact the mining company were to train local workers, fewer workers would 
need to in-migrate, resulting in more local jobs. The commenter implies that such 
training would be conducted to further reduce the local hires to a subset of workers 
employed by the Goldbelt Company. In any case, training of local workers to 
supplant in-migrating workers would benefit the local economy regardless of the 
trainees' origin. Contrary to the commenter's statement, an offer by the mining 
operation to train local workers would appear to facilitate acceptance of the 
project. Nonetheless, because such an agreement is not part of the proposal it 
was not formally evaluated in the Draft SEIS.

Juneau Group of the 
Sierra Club

MR2-43 Comment noted. The Forest Service disagrees with the commenter's 
characterization of the Draft SEIS. The Draft SEIS sufficiently addressed 
socioeconomic issues as defined under NEPA. Explanations have been clarified 
and additional scenarios completed for the Final SEIS.

Juneau Group of the 
Sierra Club

MR2-44 See the responses to comments BL2-31, BL2-32, and BL2-33.

Juneau Group of the 
Sierra Club

MR2-45 See the responses to comments BL2-31, BL2-32, and BL2-33.

Juneau Group of the 
Sierra Club

MR2-46 See the responses to comments BL2-31, BL2-32, and BL2-33.

Juneau Group of the 
Sierra Club

MR2-47 See the responses to comments BL2-31, BL2-32, and BL2-33.

Juneau Group of the 
Sierra Club

MR2-48 The Forest Service will establish the amount of financial assurance that Coeur 
Alaska would be required to post for reclamation, and long-term stability of the 
tailings disposal facility would be based on the final plan of operations. The final 
operations plan cannot be developed until an alternative is selected. The financial 
assurance is not critical information for the NEPA process and public participation 
is not part of the process for establishing a reclamation bond.

Juneau Group of the 
Sierra Club

MR2-49 The cumulative effects discussion reflects actions that are reasonably foreseeable. 
The current proposal is for the marine facility at Slate Creek Cove to be reclaimed 
at the completion of mining. There is no information available to suggest what 
changes in land use may occur should Congress pass the Cape Fox land 
exchange legislation. The likelihood that the mining operation would continue as 
planned is considered reasonably foreseeable. However, determining what 
facilities would remain following the completion of mining and for what purpose is 
purely speculative and therefore is not considered reasonably foreseeable.

Juneau Group of the 
Sierra Club

MR2-50 The Forest Service has no knowledge of agreements between Coeur Alaska and 
Cape Fox regarding employment of shareholders at Kensington. Coeur Alaska has 
provided a letter of commitment to the Forest Service regarding its intent to hire 
locally to the extent practical with a goal of 80 percent local hiring.

Juneau Group of the 
Sierra Club

MR2-51 Chronic hydrocarbon exposure from stormwater coming from either marine 
terminal would be in violation of the Clean Water Act since both facilities would be 
subject to the stormwater regulations established at 40 CFR 122. The SEIS does 
not address a major spill because of the low probability of such an event. NEPA 
does not necessarily exclude considering the impacts of a low probability event if it 
is reasonably foreseeable. However, the Forest Service does not consider a 
catastrophic spill of hydrocarbons as a reasonably foreseeable event.
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Juneau Group of the 
Sierra Club

MR2-52 See the response to comment MR2-49.

Juneau Group of the 
Sierra Club

MR2-53 The Forest Service is unaware of any proposals for using the Cascade Point 
marine terminal for any other uses beyond those required for mining operations. In 
fact, Coeur Alaska has requested that ADNR restrict public use of the access road 
for safety reasons during operations. The use of the Slate Creek Cove marine 
terminal for any other purposes would therefore be speculative and not considered 
reasonably foreseeable. The Conditional Use Permit (see Appendix I) issued by 
CBJ allows the use of the dock only for mine-related transportation.

Juneau Group of the 
Sierra Club

MR2-54 See the response to comment MR2-53 related to allowable use of the Cascade 
Point dock facility. The facility is permitted by CBJ only for mining-related use, not 
commercial or recreational fishing.

Juneau Group of the 
Sierra Club

MR2-55 The Forest Service is unaware of any formal proposal to move the ferry terminal 
currently located at Auke Bay. Until a formal proposal has been presented by the 
ADOT&PF, the consideration of such a move would be entirely speculative.

Juneau Group of the 
Sierra Club

MR2-56 The Forest Service considers the development of Cascade Point a cumulative 
effect rather than a connected action, in part because of the current zoning of 
Goldbelt’s land at Cascade Point. The current zoning of the area is RR (recreation 
reserve). Goldbelt could apply to the CBJ for a conditional permit that would allow 
marine commercial facilities including fisheries support, commercial freight, 
passenger traffic, and similar uses in the RR zone. Goldbelt would have to apply to 
CBJ for a change in land use to move forward with the housing and associated 
infrastructure proposed in the Echo Cove Master Plan. Since the Forest Service, 
through CBJ, is unaware of any such request by Goldbelt, there is no reason to 
consider the action as connected at this time. The Echo Cove Master Plan is part 
of the public domain; therefore, considering it as reasonably foreseeable in terms 
of cumulative impacts is justifiable.

Juneau Group of the 
Sierra Club

MR2-57 The Forest Service would like to note that it, not Coeur Alaska, is responsible for 
the SEIS. The Forest Service respectfully disagrees with the need to stop the 
clock on the NEPA process or to supplement the existing analysis. The rationale 
used by the Forest Supervisor is presented in the ROD at the beginning of the 
Final SEIS.
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Responses to Comments

Affiliation Comment ID Response

SEACC BL2-01 Comment noted. See responses to comments below.

SEACC BL2-02 The Forest Service's appeal regulations found at 36 CFR 215 became effective on June 4, 
2003, after extensive public comment and consideration.  The regulations include the 
following requirement to provide legal notice of the opportunity to comment on 
Environmental Assessments and Draft Environmental Impact Statements:

“(ii) Legal notice of the opportunity to comment on a proposed action shall be published in 
the applicable newspaper of record identified in paragraph (b)(2)(i) for each National Forest 
System unit.  When the Chief is the Responsible Official, notice shall also be published in 
the Federal Register.  The publication date of the legal notice in the newspaper of record is 
the exclusive means for calculating the time to submit comments on a proposed action to be 
analyzed and documented in an EA.  The publication date of the NOA in the Federal 
Register is the exclusive means for calculating the time to submit comments on a proposed 
action that is analyzed and documented in a draft EIS.”

These regulations are consistent with CEQ Implementing Regulations at 40 CFR 1506.10.

Copies of the Draft SEIS, including a cover letter certifying that the document had been 
distributed to interested and affected parties, were filed with EPA on January 16, 2004. 
Copies were sent to interested and affected parties, including the commenter, on the same 
day.  EPA published the Notice of Availability in the Federal Register on January 23, 2004, 
with a comment deadline of March 8, 2004, thus providing the minimum 45-day comment 
period required.

SEACC BL2-03 The CEQ’s Implementing Regulations for NEPA do not require an agency to hold a public 
meeting between a draft and final EIS/SEIS (40 CFR 1506.6). The Forest Service often 
hosts informational meetings during the Draft EIS comment period to clarify information in 
the Draft EIS and provide an informal forum for discussions. The Forest Service prefers the 
informal format, rather than a formal hearing format, because it provides a relaxed, 
nonthreatening environment for interested persons to discuss the project and it allows for a 
number of individual interactions at the same time. As stated in the January 23, 2004, letter 
enclosed with the Draft SEIS, the public meetings were planned with an open house format 
in which the public would have an opportunity to ask questions and submit written comments.

SEACC BL2-04 See the responses to comments BL2-02, BL2-03, and SC-48. The draft NPDES permit and 
USACE public notices were released to the public for comment in June 2004. Public 
hearings were held for the permits and notices, and the comments were reviewed for 
information pertinent to this analysis.

SEACC BL2-05 The SEIS was prepared through a third-party contractor, headquartered in Lakewood, 
Colorado, under the direction of the Forest Service.  The contractor was responsible for 
compilation of a planning record for the project, including producing electronic copies of the 
record.  A compact disc (CD) containing the planning record was provided to the commenter 
well within established Forest Service time frames for responding to requests for 
documents.  Had the electronic record not been available, it would have been impossible to 
provide copies of the record within this time frame.

SEACC BL2-06 A planning record is a living document, and corrections have been made as they have been 
identified. Copies of entire documents, relevant pages, and in some cases abstracts have 
been added to the planning record to address the omissions noted in the comment. 
Furthermore, additional linkages have been developed in the record so that documents can 
be located from different points within the index. Documents have not been assigned 
individual numbers because of the difficulty of doing so in a completely electronic 
environment. A number of the documents contained in the record exist only in digital format.

SEACC BL2-07 The planning record is maintained in digital form to reduce storage space and facilitate 
distribution, but it can be printed if necessary. Copies of the materials used to develop the 
SEIS are included in the record. These materials include entire documents, relevant pages, 
and in some cases abstracts if the abstract was used as the original source of information 
presented in the SEIS.
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SEACC BL2-08 The Forest Service has not requested Coeur Alaska’s entire library for inclusion in this 
planning record. Materials within the studies and reports undoubtedly include information 
irrelevant to the development of the SEIS, as well as confidential business information. 
Coeur Alaska has provided numerous documents that include baseline data, ongoing 
monitoring data, design reports, and modeling results. All information provided by Coeur 
Alaska, either with its initial submittal or subsequently, is included in the planning record.

SEACC BL2-09 Mr. Wheeler’s definition of a study is not relevant to the Forest Service's guidelines for the 
quality of regulatory information. See also the response to comment KHSS-03.

SEACC BL2-10 The cumulative effects of the proposed action and all reasonably foreseeable actions are 
described in Section 4.21 and have been considered in the decisionmaking process. Any 
one of the reasonably foreseeable actions considered in the SEIS could occur 
individually–none is necessarily dependent on any of the others. Therefore, each action is 
considered an individual action rather than a connected action in terms of NEPA. Outside of 
the cumulative impacts consideration, no statutory requirement or regulatory pathway exists 
that would enable the Forest Service and other agencies to consider all reasonably 
foreseeable actions within the framework of a single action.

SEACC BL2-11 See the response to comment BL2-10. As noted in the comment, the Kensington and Jualin 
mines are located within lands designated as Modified Landscape with a Minerals Overlay, 
meaning that mining operations would not be required to meet the standards and guidelines 
applicable to the LUD II designation. The cumulative effects discussion does not include the 
reopening of the Jualin Mine because there is no proposal to do so, nor is an active 
exploration program for the property in place. The Forest Service considers an action 
reasonably foreseeable if there has been some type of formal proposal for the action. In the 
absence of a formal proposal, actions are deemed speculative and therefore not mandated 
for consideration under NEPA.

SEACC BL2-12 NEPA requires consideration of cumulative effects as part of the analysis for a proposed 
action. The proposed action in this case is under consideration by the Forest Service with 
EPA, the USACE, and ADNR participating as cooperating agencies. The marine terminal at 
Cascade Point is included in this SEIS because it is part of the proposed action yet outside 
the jurisdiction of the Forest Service. The other proposals that could occur within Berners 
Bay are not connected actions, meaning that any one could be built independently of any of 
the other actions. There is no requirement for developing a comprehensive EIS for multiple 
independent projects, or a mechanism to conduct such an analysis. The SEIS was 
developed in response to Coeur Alaska’s proposed changes to its Plan of Operations for the 
Kensington Gold Project. The Forest Service focused the scope of the analysis on the 
decision to be made, which is whether to approve changes to the approved plan. The Forest 
Supervisor considered the cumulative effects of the proposed action along with reasonably 
foreseeable actions in making his decision. The cumulative effects analysis employed data 
from the Goldbelt’s Echo Cove Master Plan, the 1998 Cascade Point Access Road EIS, and, 
to the extent possible, preliminary technical reports developed for the Juneau Access 
Improvements Supplemental Draft EIS in order to employ the most current and consistent 
information available on the actions considered reasonably foreseeable.

SEACC BL2-13 The Forest Supervisor directly responded to the commenter’s letter regarding this issue. The 
letter dated March 25, 2004, reiterated that the appropriate No Action alternative for a 
supplemental EIS reflects the status quo. The Plan of Operations for the Kensington Gold 
Project, as approved in the ROD issued for the 1997 Final SEIS, represents the status quo. 
The 1997 Final SEIS did not include extensive analysis of the Slate and Johnson creek 
drainages because the alternatives under consideration were in the Sherman Creek, Sweeny 
Creek, and terrace area drainages. However, the 1992 FEIS, which included a “no build” no 
action alternative, presented significant discussion of resources within the Slate Creek 
drainage because the Berners Bay Access alternative (Alternative C) would have resulted in 
impacts on resources in the vicinity of Slate Creek Cove. The current SEIS builds on the 
data presented in the 1992 FEIS, which were adequate to present a baseline 
characterization at that time. Coeur Alaska has since developed additional data, including 
surveys of fish, wildlife, water quality, and wetlands, to supplement the information available 
for the 1992 FEIS, all of which were used in the development of this SEIS. The fact that the 
proposed action under consideration is different from that studied in 1997 and that none of 
the facilities proposed in 1997 have been constructed do not change the fact that this is a 
SEIS and that the No Action Alternative reflects the permitted action.

SEACC BL2-14 See the response to comment BL2-13.
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SEACC BL2-15 The Forest Service did not consider designs that would increase the capacity of the TSF 
because such an alternative would not have addressed the significant issues identified by 
the public, nor would it have been required to support the proposed action. The SEIS 
discussion of the alternatives not included for further consideration represents the 
alternatives evaluated by the Forest Service, not every option considered by Coeur Alaska.

SEACC BL2-16 The SEIS explains that lands outside the State Tidelands in Yankee Cove are privately 
owned. The Forest Service cannot require a private landowner to provide information in 
support of, or participate in, the NEPA process. The SEIS further explains that this 
alternative would not have alleviated the significant issues identified by the public during 
scoping and therefore it was eliminated from further consideration. The Echo Cove marine 
terminal also did not alleviate all the significant issues identified by the public, but it 
represented a viable alternative in terms of location and land ownership.

SEACC BL2-17 The EPA, USACE, and State of Alaska, all of which have permitting or regulatory 
responsibilities relative to the TSF, participated in this analysis as cooperating agencies and 
are satisfied that the Slate Lakes TSF could be a legally permitted facility under their 
regulatory authorities.

SEACC BL2-18 There is no inconsistency with state law. As summarized in Section 1.7.1 and documented in 
EPA’s May 17, 2004, memo (USEPA, 2004), and the draft NPDES permit fact sheet, the 
“conversion” of Lower Slate Lake into a waste treatment unit is allowable under the Clean 
Water Act. The commenter is correct in noting that the TSF requires permits from both the 
USACE and EPA. The draft notices for the USACE permits and the draft NPDES permit 
were released to the public for comment in June 2004. The draft notices and permits are 
part of the planning record and were considered in this analysis.

Note that the resuspension modeling cited by Tetra Tech (2003) shows that the tailings 
would not resuspend, such that turbidity levels in the lake after closure should be equivalent 
to background levels in Slate Creek and comply with Alaska water quality standards.

SEACC BL2-19 There is no inconsistency with state law. The discharge from the lake must meet whole 
effluent toxicity requirements included in the draft NPDES permit. As summarized in Section 
1.7.1 and documented in EPA’s May 17, 2004, memo (USEPA, 2004), and the draft NPDES 
permit fact sheet, the “conversion” of Lower Slate Lake into a waste treatment unit is 
allowable under the Clean Water Act. The commenter is correct in noting that the TSF 
requires permits from both the USACE and EPA. The draft notice for the USACE permit and 
the draft NPDES permit were released to the public for comment in June 2004. The draft 
notices and permits are part of the planning record and were considered in this analysis.

SEACC BL2-20 There is no inconsistency with the Forest Plan or Alaska water quality standards. As 
summarized in Section 1.7.1 and documented in USEPA 2004 (EPA May 17, 2004, memo) 
and the draft NPDES permit fact sheet, the “conversion” of Lower Slate Lake into a waste 
treatment unit is allowable under the Clean Water Act. The commenter is correct in noting 
that the TSF requires permits from both the USACE and EPA. The draft notice for the 
USACE permit and the draft NPDES permit were released to the public for comment during 
June 2004. The draft notices and permits are part of the planning record and were 
considered in this analysis.

SEACC BL2-21 Under Alternatives B and D with the recycling system, the discharge from the TSF 
represents the natural inflows to and precipitation falling on the lake. This is consistent with 
40 CFR Part 440.

SEACC BL2-22 The USACE, through its permitting process, will make a determination under the 404(b)(1) 
guidelines. As discussed in the draft NPDES permit, the operation of the TSF under 
Alternatives B, C, and D is consistent with applicable Clean Water Act requirements and 
Alaska’s water quality standards.

SEACC BL2-23 See the responses to comments SC-48, SC-61, and MR2-13. More broadly, the Forest 
Service does not agree with the commenter that knowing the “exact” regulatory framework 
necessitates or legally requires a supplement to the SEIS. The public has been afforded the 
opportunity to comment on the draft NDPES permit and USACE public notices, and these 
comments are reflected in this Final SEIS, as appropriate.

SEACC BL2-24 The Draft SEIS provided detailed discussion of the regulatory requirements that apply to the 
facility. The Final SEIS takes into account comments on the draft permits and notices as 
well as consultation with other agencies (e.g., the National Marine Fisheries Service and 
U.S. Fish and Wildlife Service).
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SEACC BL2-25 Tailings disposal is authorized under 36 CFR Part 228 Subpart A—Locatable Minerals 
[reference 228.8 (c) Solid Wastes]: "All tailings, dumpage, deleterious materials, or 
substances and other waste produced by operations shall be deployed, arranged, disposed 
of or treated so as to minimize adverse impact upon the environment and forest resources."  
It is clear that tailings disposal is authorized under Forest Service minerals regulations, and 
therefore special use regulations and lease fees do not apply to this project.

SEACC BL2-26 As summarized in Section 1.7.1 and documented in USEPA 2004 (EPA May 17, 2004, 
memo) and the draft NPDES permit fact sheet, the “conversion” of Lower Slate Lake into a 
waste treatment unit is allowable under the Clean Water Act. The draft notices of the 
USACE permits and the draft NPDES permit were released to the public for comment.

SEACC BL2-27 See the response to comment BL2-26.

SEACC BL2-28 See the response to comment BL2-26.

SEACC BL2-29 See the response to comment BL2-26.

SEACC BL2-30 Under Alternatives B and D with the recycling system, the discharge from the TSF 
represents the natural inflows to and precipitation falling on the lake. This is consistent with 
40 CFR Part 440.

SEACC BL2-31 The Forest Service fulfilled its responsibilities under NEPA and the National Historic 
Preservation Act. The SEIS discusses cultural sites and the project's potential effects on 
them based on numerous archaeological and anthropological studies. Two – Bowser's 
(1998) "Alaska Native Consultation for the Kensington Gold Project, Alaska," and Mobley's 
(2004) "2003 Alaska Native Consultation for the Kensington Gold Project, Alaska" – are 
especially pertinent. The latter reference was inadvertently omitted from the Draft SEIS 
reference list, but both reports were widely circulated to the Native community in 2003 and 
2004. The State Historic Preservation Officer (SHPO) has reviewed and concurred with the 
identification and evaluation of impacts on potentially eligible sites. A Memorandum of 
Agreement (MOA) has been signed by Coeur Alaska, Forest Service, and the SHPO; it 
describes monitoring and mitigation to be conducted during operations.
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SEACC BL2-32 The Forest Service included the Auke in Native consultations although they are not a 
federally recognized tribe. Because the Auke are not a federally recognized tribe, they have 
no tribal elections. As a result of having no tribal elections, they have no elected tribal leader 
and there are competing claims for tribal leadership. The commenter refers to Rosa Miller as 
the leader of the Auke Kwan, and that title is respected, but as the Wooshketan commenter 
pointed out at the consultation meeting on May 2, 2003, there is no one universally 
acknowledged as chief of the Auke Tlingit.  

Rosa Miller claims the presence of native burials and a sacred site in the form of Lions Head 
Mountain; however, no other individual consulted has provided substantiating evidence of 
either. Traditionally the Tlingit cremated their dead and buried only people of high rank (like 
shamans); the usual topography for shaman burials was on prominent coastal points and 
islets. In general, a traditional Tlingit burial on Lions Head Mountain in the vicinity of the area 
of potential effects (APE), other than the marine terminals, would be unusual. No physical 
evidence of burials has turned up in any of the archaeological surveys done in the APE by 
the Forest Service or contracted archaeologists since the early 1980s, and inquiries of Rosa 
Miller by the Forest Service and contracted archaeologists have not generated any 
information about specific burial locations in the vicinity of the APE (Tlingit burials recorded 
elsewhere in Berners Bay, outside the APE, are acknowledged). Other knowledgeable Tlingit 
elders consulted, such as Cecilia Kunz and Anna Katzeek, know of no traditional Tlingit 
burials on Lions Head Mountain. Therefore, despite Rosa Miller's claim of traditional Native 
burials on Lions Head Mountain, the Forest Service believes the majority of the evidence – 
the lack of physical features discovered during ground surveys, the lack of locational 
specificity on the part of Rosa Miller, and the lack of any supporting oral history statements 
by other Tlingit elders – leads to the conclusion that the risk of the project disturbing such as-
yet-undiscovered burials is low. 

A similar line of reasoning leads to the conclusion that Lions Head Mountain is not a "sacred 
site" or otherwise eligible for inclusion in the National Register as a traditional cultural 
property (TCP). As noted in the comment, the requirements for National Register eligibility 
as a TCP include that the place must be associated with cultural practices or beliefs of a 
living community, rooted in that community's history, and important in maintaining the 
continued cultural identity. In this case the overarching community is that of the Chilkoot, 
Chilkat, and Auke, since Lions Head Mountain marks the border between their traditional 
territories. Even within that larger community, only Rosa Miller has identified Lions Head 
Mountain as a "sacred site," where shaman's spirits enter and dwell forever. Insofar as the 
1997-98 and 2003 Native consultations were able to ascertain, this belief is not shared by 
other Tlingits. 

Bowser (1998) collected extended oral history accounts of the "Shaman of Point Sherman" 
and his vision quest from Skagway to Pt. Sherman during consultations at Klukwan. Though 
the shaman – Geek'ee – was buried elsewhere, the Tlingit place name for the entire ridge 
containing Lions Head Mountain is derived from the story of his vision quest. Geek'ee is 
known as the Shaman of Point Sherman and it is Point Sherman – outside the Kensington 
APE – that local Tlingit and Bowser (1998) considered a candidate for a TCP. To the larger 
Native community, Lions Head Mountain is but part of a ridge that figures slightly in the 
important story of Geek'ee; it is not generally viewed as a shaman's grave site where 
shamans' souls enter and dwell forever. Because this latter view has been expressed only by 
Rosa Miller, Lions Head Mountain fails to qualify as a TCP – the place is not associated with 
generally held beliefs of a living community, it is not rooted in community history as a 
shamans' spirit dwelling, nor is one individual’s sole account of the mountain as a shamans' 
spirit dwelling import ant in maintaining the continued cultural identity of the Chilkat, Chilkoot, 
or Auke Tlingit.
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SEACC BL2-33 The 2003 Native consultation effort began with notification on April 14, 2003, to all interested 
parties (the contact list is presented in Mobley (2004) as Appendix B; Rosa Miller was 
included). A copy of Bowser (1998) went out with each notification. Dr. Charles M. Mobley, 
an Alaskan anthropologist with 25 years experience, assisted with the Native consultation. A 
meeting, to which all contacts – including Auke, Chilkat, and Chilkoot – were invited, was 
held on May 2, 2003, at the ANB Hall in Juneau (Rosa Miller attended). On the day before, 
May 1, Dr. Mobley met individually with Rosa Miller and her son, Frank Miller, over coffee, to 
discuss the project. An attendee of the Wooshketan lineage (which according to Tlingit 
protocols traditionally claims Berners Bay; Rosa Miller is of the Leeneidi lineage traditionally 
claiming not the Berners Bay area but rather the Juneau area) rose at the May 2 meeting to 
declare it a historic event as the first time in recent memory that all groups of the Auke tribe 
were represented in one room. A follow-up letter describing the results of the meeting was 
sent to all contacts (including Rosa Miller) on June 6, 2003. Shortly after the Draft SEIS was 
completed, copies of the final 2003 Native consultation report (Mobley 2004) were sent to all 
contacts (including Rosa Miller). The consultation report is now part of the project planning 
record.

SEACC BL2-34 See the responses to comments BL2-31, BL2-32, and BL2-33.

SEACC BL2-35 Comment noted.

SEACC BL2-36 The cumulative effects of the proposed action and all reasonably foreseeable actions are 
described in Section 4.21 and have been considered in the decisionmaking process. See 
also the response to comments BL2-10 and BL2-11.

SEACC BL2-37 The cumulative effects discussion in the SEIS discusses the possibility of an extension of 
mining activities to account for the additional reserves within the Kensington deposit. Coeur 
Alaska’s Amended Plan of Operations (Coeur Alaska, 2001) indeed states “the tailings 
facility site can accommodate in excess of 20 million tons of tailings.” The reference to a 
dam that could store 30 million tons of tailings is from a document that is 10 years old and 
that focuses on tailings storage designs rather than mine production and planning. Coeur 
Alaska’s ultimate proposal to the Forest Service, as described in that very same document, 
indicates its plan to produce only 7.5 million tons of tailings. The Forest Service is obligated 
to assess the plan as submitted by the proponent under the NEPA process. To the 
knowledge of the Forest Service, there is no plan, conceptual or otherwise, to produce more 
than 20 million tons of tailings. Therefore, the cumulative impact analysis presents the 
scenario that would involve generating 20 million tons of tailings, which is the same 
production quantity proposed in the previous NEPA analyses.

SEACC BL2-38 The SEIS considered the cumulative effect on wetlands within the Berners Bay watershed 
from a quantitative (acres impacted) and a qualitative (impacts on functions) basis. The 
effect that wetland impacts would have on recreation, fish, and wildlife is addressed in the 
discussion of functional impacts. The cumulative effects on recreation, fish, and wildlife are 
discussed more specifically in the sections on those particular resources.

SEACC BL2-39 The visual impact of facilities at Cascade Point has been addressed in the Final SEIS, which 
refers to the analysis conducted for the Cascade Point Access Road Final EIS. The text 
notes that the dock would result in a strong contrast with the surrounding shoreline. As 
reported in the Cascade Point Access Road EIS, the lodge and other proposed upland 
facilities would blend with the surrounding landscape resulting in an overall moderate 
adverse visual impact on viewers within Echo Cove and from portions of Point Bridget State 
Park. The Forest Service acknowledges that the dock and breakwater would be located on 
State Tidelands and public waters and has corrected this statement in the document. The 
fact remains that the dock and breakwater would not need to meet Forest Service Standards 
and Guidelines, the measures used to evaluate impacts within this document.

SEACC BL2-40 NEPA does not require a quantitative assessment of impacts when considering direct, 
indirect, or cumulative effects. NEPA’s intent is to use the best information reasonably 
obtainable (which we have used) to disclose impacts resulting from past, present, and 
reasonably foreseeable future actions. The cumulative effects analysis in the Final SEIS 
includes some additional discussion and incorporates data collected in association with the 
Juneau Access Improvements Supplemental Draft EIS along with data from the Cascade 
Point Access Road EIS and Goldbelt’s Echo Cove Master Plan. The Forest Service has 
complied with the NEPA requirement that cumulative effects be considered in the decision 
making process.
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SEACC BL2-41 The results of monitoring activities associated with the Cascade Point access road are not 
part of the administrative record for this project because the access road is not being 
considered as part of the proposed action in this SEIS. The Cascade Point access road has 
received formal approval and construction permits. For the purposes of this analysis, the 
assumption is that the road would be built regardless of the outcome of this decision since a 
road to the marine terminal at Echo Cove would not meet Goldbelt’s objectives for the 
access road. The cumulative effects analysis incorporates the impacts disclosed in the 
Cascade Point Access Road EIS that would result from construction of the Cascade Point 
access road and operation of facilities.

The selection of the location for the marine terminal (between Cascade Point and Echo 
Cove) is outside of the jurisdiction of the Forest Service and will be considered by the 
USACE since it has permitting authority under Section 10 of the Rivers and Harbors Act and 
Section 404 of the Clean Water Act.

SEACC BL2-42 Technical reports for wildlife, wetlands, water quality, anadromous fish, and essential fish 
habitat developed for the Juneau Access Improvements Supplemental Draft EIS were 
obtained from the Alaska Department of Transportation and Public Facilities. The 
discussions of cumulative effects for these resources have been revised by incorporating 
data from the technical reports as applicable. The Forest Service has worked closely with 
ADNR to incorporate additional information on Pacific herring into the Final SEIS.

SEACC BL2-43 There is no reason for the Forest Service to determine, in this SEIS, the value of the lands 
under consideration in the Cape Fox Land Exchange legislation. As noted in the comment, 
this is a Congressional action and not subject to NEPA. The effects of the land exchange 
have been considered as part of the cumulative effects analysis.

SEACC BL2-44 A discussion of the difference in reclamation under state versus Forest Service jurisdiction 
has been included in the cumulative effects section.

SEACC BL2-45 The statement in question has been stricken due to its speculative nature. Should the land 
exchange legislation be enacted, there are no proposals for the lands other than the mining 
operation. Because consideration of any other activities on the land would be purely 
speculative, the only reasonably foreseeable action for that land considered in the 
cumulative effects analysis is the mining activity.
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SEACC BL2-46 The requirement under Executive Order 11990 for an early public review of plans and 
proposals for new construction in wetlands is met through the NEPA process, which serves 
as the review period. 

Numerous approaches are available to map and identify wetlands. The USFWS maintains 
the National Wetlands Inventory (NWI), which bases its wetland delineations on the 
publication Classification of Wetlands and Deepwater Habitats of the United States 
(Cowardin et al., 1979). Maps of NWI wetlands are available to overlay USGS topographic 
maps and are also available in digital format. Wetlands subject to Section 404 of the Clean 
Water Act are considered jurisdictional wetlands and delineated using specific criteria based 
on soils, vegetation, and hydrologic characteristics of a site. Jurisdictional wetlands may or 
may not coincide with wetlands mapped under the NWI program.

The basis for discussion of wetland impacts for the Kensington Gold Project has changed 
minimally during the three NEPA analyses beginning in 1992. The wetlands analysis in the 
1992 FEIS was based on a Tongass wetland map and a jurisdictional delineation conducted 
by a contractor (IME). The 1992 FEIS states that “it was decided to utilize the Tongass 
wetland mapping since it tended to show a larger extent of wetland acreage than did the 
National Wetland Inventory Mapping.” The 1992 FEIS continues, “except for minor areas, 
nearly all of the Sherman Creek basin… met the criteria for jurisdictional wetlands. The 
survey found that wetlands existed on all but the steepest mountain slopes in the study area" 
(IME, 1991b). The Tongass wetlands map illustrated a combination of wetland, mixed 
wetland/upland, and upland areas, with the Kensington and Jualin areas being 
predominantly mapped as wetland and mixed wetland/upland.

The 1997 SEIS focused on the Sherman Creek and terrace area drainage basins and 
considered the entire extent of the project area as wetlands based on Coeur Alaska’s 
Section 404 permit application, which mapped the entire site as wetland. The approach was 
similar to the 1992 finding that most of the site met the criteria for jurisdictional wetlands. 
Based on the project area being 100 percent wetlands, the short-term wetland impacts of the 
1997 No Action Alternative (which equated to the 1992 FEIS Alternative F) increased from 
234 acres to 271 acres (approximately 16 percent). Assuming that the tailings impoundment 
was reclaimed as a wetland, the 1997 SEIS reported that the long-term impact on wetlands 
from the 1997 No Action Alternative would have involved 51 acres. The 1997 Selected 
Alternative (Alternative D), which corresponds to the 2004 No Action Alternative, would have 
affected 262 acres of wetlands over the short term and 164 acres of wetlands over the long 
term.

This SEIS encompasses the Sherman Creek, terrace area, Johnson Creek, and Slate Creek 
drainages. In support of this SEIS, Coeur Alaska submitted a preliminary jurisdictional 
wetland delineation and functional assessment (ABR, 2000c) focusing on the Johnson Creek 
and Slate Creek drainages. The level of detail in this report went further than previous 
wetland information in that it identified wetland communities at a greater level of detail than 
had been done in previous efforts. Specifically, the Tongass wetlands map and the IME 
delineation simply identified wetlands (and wetland/upland mix) versus uplands. The ABR 
mapping effort identified wetlands down to the “subclass” level using terminology from the 
classification system developed by Cowardin et al. Rather than lose the information available 
in the ABR document by converting its results to wetlands versus uplands, the USACE 
worked with the Tetra Tech wetland scientist to refine the information for wetlands within the 
Sherman Creek and terrace area drainages. The effort by the USACE and Tetra Tech 
assumed the 100 percent wetland distribution described in the 1997 SEIS and used aerial 
photographs, soils data, wetland data collected by IME, and information gathered from site 
visits to categorize and map the Kensington wetlands using Cowardin’s wetland classes. 
Wetlands within the Sherman Creek and terrace area drainages were categorized into 
forested, palustrine, and mixed wetland/upland forest classes so that the wetlands identified 
by ABR could be more closely compared with wetlands on the Kensington side of the 
proposed operation. The discussion of wetlands in the Final SEIS is supplemented by a brief 
comparison of wetland impacts based on NWI maps. As noted in the 1992 FEIS, the extent 
of wetlands identified using the NWI maps is less than other mapping efforts but provides a 
level of direct comparison of wetlands within the Kensington and Jualin portions of the 
project area.
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SEACC BL2-47 The Forest Service disagrees with the premise that wetland data in any of the Kensington 
Gold Project analyses have been incomplete. As explained in the response to comment BL2-
46, different types of data are available and have been used in these analyses. Throughout 
the NEPA analyses, the data available to describe wetland resources and the subsequent 
assessment of impacts have been adequate for the purposes of the Forest Service and 
cooperating agencies.

SEACC BL2-48 Section 4.12.3 now provides additional qualitative discussion of impacts on wetland 
functions, including additional consideration of fish and wildlife habitat provided by lacustrine 
and estuarine wetlands. A table highlighting functional losses was also added. The 
assessment does not provide a quantitative comparison of functional losses because of the 
subjectivity involved in weighing and comparing the value of losses in function across 
wetland types. The nomenclature used within the text has also been clarified.

SEACC BL2-49 A description of the functional impacts on wetlands under Alternative A1 has been included 
in Section 4.12.3 of the Final SEIS. Alternative A1 is not a selectable alternative because the 
Forest Service does not have the authority to regulate mining rates or ore volumes, and 
Alternative A1 is only included to demonstrate one potential outcome should the No Action 
Alternative be selected; therefore, the omission in the Draft SEIS does not violate NEPA.

SEACC BL2-50 Coeur Alaska submitted a reclamation plan to supplement its proposed Plan of Operations. 
The reclamation plan is included as Appendix D and was taken into consideration in the 
assessment of long-term impacts on water quality, soils/vegetation/wetland, and wildlife 
resources.

SEACC BL2-51 The Forest Service will establish financial assurance for reclamation and the long-term 
integrity of the tailings disposal facility (the DTF or TSF). There is no requirement in NEPA 
for the public to participate in the calculation of reclamation bonds. The process of 
establishing financial assurance does not include public input and is carried out after the 
Plan of Operations is finalized.

SEACC BL2-52 The Draft SEIS acknowledges the many attributes that contribute to a resident’s well-being, 
including the quality and quantity of recreational opportunities and the natural beauty of the 
surrounding area. Accordingly, recreational and aesthetic issues are addressed extensively 
in the land use, recreation, and visual resources sections in the document. The analyses 
performed for these resource areas indicate relatively minor impacts, which would be well 
below the magnitude of impacts that would affect socioeconomic indicators such as out-
migration of current residents, in-migration of new residents, or property values. Although the 
proposed action (Alternative B) and Alternatives C and D could alter how some individuals 
(both residents and nonresidents) view the quality of the area’s natural environment, there is 
no evidence that there would be any impact on demographic patterns or economic output.

SEACC BL2-53 As noted in the response to comment BL2-52, there is no evidence indicating that the 
presence of the proposed mine would affect demographic patterns. In the absence of such 
evidence, it is not feasible to evaluate the potential loss of income from residents who would 
out-migrate if the proposed alternative were implemented.

SEACC BL2-54 The Final SEIS estimates the additional workforce required to maintain the current service 
level (employee/resident). For example, the Final SEIS indicates the number of teachers that 
would be needed to maintain the overall current student/teacher ratio at CBJ public schools.

SEACC BL2-55 The economic analysis does not “hitch” the local economy to a “liquidating” industry. The 
analysis indicates that the construction and operation of the proposed mine would confer 
modest economic benefits on the regional economy during the life cycle of the project. At full 
operation, the mine would generate a total of 228 direct jobs or less than 2 percent of the 
current employed civilian workforce in CBJ. Such a small increase would not likely generate 
additional instability to the regional economy.

SEACC BL2-56 Mining operations like most businesses are subject to the vagaries of business cycles, 
commodity prices, and other economic and financial factors. While extraction industries tend 
to be more volatile than other industry sectors, it would be too speculative and beyond the 
scope of the SEIS to evaluate the impacts of premature closure of the facility. The main 
objective of the economic impact analysis is to determine whether the regional economy can 
absorb the economic impacts of implementing the alternatives, including impacts on labor 
and housing markets, and public services. The magnitude of the impacts forecasted by the 
modeling efforts indicates that the alternatives would not result in effects that could not be 
reasonably absorbed by the regional economy either in the project construction, operation, 
or closure phase. This would also likely be true in an early closure scenario.

L-276



Affiliation Comment ID Response

SEACC BL2-57 See the response to comment BL2-52. There is no evidence that the implementation of the 
alternatives would impact demographic patterns or property values.

SEACC BL2-58 The commenter is correct that technological advances have transformed mining operations 
into a more capital-intensive industry and less labor-intensive. The employment estimate 
used in the economic impact analysis was developed by taking into account the most 
advanced technologies appropriate for a gold ore mine of Kensington’s type and size. The 
labor requirement of 228 workers is relatively modest and would not likely change during the 
course of the mine’s life cycle.

SEACC BL2-59 The mining company has indicated that it would establish an outreach program to recruit 
local hires. This could entail some training for Juneau residents who would otherwise not be 
qualified to work at the mine. The Final SEIS takes this effort into account by evaluating a 
scenario in which only 50 percent of the employees in-migrate to the CBJ. The 95 percent 
estimate provided by the mining company is thought to be unrealistically optimistic given the 
limited size of the CBJ workforce and the specialized nature of mining activities.

SEACC BL2-60 NEPA analyses conducted by the Forest Service are subject to the USDA Supplementary 
Guidelines for the Quality of Regulatory Information Disseminated by USDA Agencies and 
Offices. Consistent with these guidelines, the SEIS relied on data that were gathered using 
sound analytical methods and, to the extent it was available, information that was reasonably 
timely. The document and supporting information disclose the known limitations or sources 
of error in the data used. To the extent practical, information used in the development of the 
SEIS came from refereed journals subject to peer review. The SEIS also includes data that 
have not undergone peer review although such information has been reviewed by specialists 
within the Forest Service and cooperating agencies through the third-party contractor and 
determined to be appropriate for inclusion.

SEACC BL2-61 See the response to comment BL2-60

SEACC BL2-62 See the responses to comments JH3-7 and JH3-8. Moreover, “peer-review” of studies is not 
required for the work to be relevant and applicable. Most state and federal studies are not 
peer-reviewed and are certainly applicable to evaluations such as the one conducted for the 
Draft SEIS. The process for obtaining a Ph.D., or other advanced degree, also requires 
significant peer review and concurrence by the graduate school and advisors that the work 
presented reflects good science and was appropriately conducted. Last, the work has been 
published in peer-reviewed literature (Kline, E.R, and M.S. Stekoll. 2001. Colonization of 
mine tailings by marine invertebrates. Marine Environmental Research 51:13-37).

SEACC BL2-63 The Forest Service agrees that the work conducted in the marine environment did not look at 
the freshwater species in Lower Slate Lake. The marine work is presented as part of the 
“weight-of-evidence” approach that was directed at looking at a variety of information that 
would allow for an assessment of potential risk.

SEACC BL2-64 The SEIS acknowledges the importance of herring to the Berners Bay ecosystem as well as 
the current status of the population. As a cooperating agency, ADNR has participated 
throughout the preparation of the SEIS, including providing herring stock data and input into 
the analysis.

SEACC BL2-65 The SEIS uses the vegetation maps available for the Tongass and acknowledges the 
limitations of the data in terms of timber volume and habitat. The vegetation map (Figure 3-
7) has been updated to include the high-productivity old growth, which is outside the project 
area and would remain unaffected by mining operations.

SEACC BL2-66 Nontoxic polymers are often added to water treatment ponds, such as those at the TSF, 
DTF, and mine drainage treatment facility, to enhance settling. The discharges from each of 
these units will be required to be tested for aquatic toxicity and must meet toxicity limits.

SEACC BL2-67 There is no backfill at the Galena Mine. This has been noted as a difference. It is, however, 
reasonable to assume that there is some applicability to Kensington because a significant 
volume of small particles must be settled at both mines. The intent was only to cite the 
Galena example as one set of evidence to be considered in conjunction with other 
information presented. Finally, the question of meeting TSS limits has now been resolved 
with the inclusion of the treatment system into Alternative D.

SEACC BL2-68 Comment noted.

L-277



This page intentionally left blank. 

L-278



L-279



L-280



L-281



L-282



L-283



L-284



L-285



L-286



L-287



Responses to Comments

Affiliation Comment ID Response

SEACC KHSS-01 The Forest Supervisor of the Tongass National Forest responded to Buck Lindekugel of 
your organization on March 25, 2004, regarding the legality of the no action alternative 
and the extension of the comment period. As summarized in Section 1.7.1 and 
documented in EPA's policy memo (EPA 2004) and the draft NPDES permit fact sheet, 
the “conversion” of Lower Slate Lake into a waste treatment facility is allowable under 
the Clean Water Act. EPA and the USACE, respectively, released the draft NPDES 
permit for the project and the draft public notices for the Section 404 permits in June 
2004. These documents demonstrate the legality of each alternative.

SEACC KHSS-02 The 1992 Final EIS included a great deal of detail on resources present in the Johnson, 
Slate, and Sweeny Creek drainages since that analysis considered alternatives in all of 
the drainages. The data sets were certainly adequate to present a baseline 
characterization at that time. Coeur Alaska has since developed additional data, 
including surveys of fish, wildlife, water qualify and wetlands to supplement the 
information available for the 1992 Final EIS, all of which were used in the development 
of this SEIS. The fact that this is an SEIS remains the same, as does the fact that the 
No Action Alternative reflects a permitted action.

SEACC KHSS-03 The comment suggests that the SEIS is subject to USDA Supplementary Guidelines for 
the Quality of Scientific Research Disseminated by USDA Agencies and Offices. 
However, the guidelines applicable to NEPA analyses are the USDA Supplementary 
Guidelines for the Quality of Regulatory Information Disseminated by USDA Agencies 
and Offices. The guidelines for regulatory information (including NEPA actions) are less 
rigorous than those required for scientific research and do not include the requirement to 
conduct a peer review prior to release. In addition, the regulatory guidelines provide less 
guidance in using influential scientific information. The SEIS, therefore, did not adhere to 
the guidelines for scientific research since that was not a requirement, but the SEIS was 
consistent with the guidelines for regulatory information. Consistent with the regulatory 
guidelines, the SEIS relied on data that were gathered using sound analytical methods 
and, to the extent it was available, information that was reasonably timely. The 
document and supporting information disclose data with known limitations or sources of 
error. To the extent practical, information used in the development of the SEIS came 
from refereed journals subject to peer review.

SEACC KHSS-04 The Final SEIS includes additional discussions about the effect of PAH concentrations 
on herring, the species for which information is available and arguably the most sensitive 
of species in the project area. A review of the published literature indicates that 
concentrations high enough to cause effects are unlikely to occur at any of the marine 
terminals (see Section 4.10.3).

SEACC KHSS-05 Many of the studies on the effects of hydrocarbons in the marine environment follow 
from the Exxon Valdez disaster. While these studies provide some valuable information, 
the effects of a spill of millions of gallons of heavy crude oil are significantly different 
compared to a spill of tens of gallons of diesel fuel. According to NOAA Hazardous 
Materials Response and Assessment Division, diesel fuel readily disperses and 
evaporates and does not persist for long periods of time within the environment (NOAA, 
undated), consistent with what is reported in the SEIS. Sections 4.9 and 4.10 and the 
BA/BE (for marine species; see Appendix J) discuss extensively the potential for and 
effects of spills on aquatic resources.

SEACC KHSS-06 The largest potential source of hydrocarbons would be diesel fuel, which would be 
delivered to the site under Alternatives B, C, and D in individual 6,500-gallon containers 
specifically designed to withstand the rigors of transport. The SEIS discusses the 
impacts of low-level leaks and small spills of diesel fuel that could reasonably be 
expected as part of day-to-day operations; however, determining the size, location, and 
conditions leading to a large spill of hydrocarbons or other toxic material would be 
entirely speculative. Further information regarding fueling operations and fuel use, 
storage, and spill control has been added to the Final SEIS. Coeur Alaska has submitted 
a Spill Prevention, Control, and Countermeasures Plan, included in this SEIS as 
Appendix E. ADEC’s Geographic Response Strategies have also been noted in the 
discussion on spills (Section 4.6), and the applicable plans for Echo Cove and Berners 
Bay have been included in the planning record.
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SEACC KHSS-07 Mitigation measures, including the Spill Prevention, Control, and Countermeasures Plan, 
have been addressed in Section 2, and the Spill Plan has been added to Appendix E. 
The ADNR Tidelands Leases will include requirements for mitigation measures 
associated with fueling and fuel storage. See the response to comment KHSS-06.

SEACC KHSS-08 As discussed in Section 2.3.13 of the Final SEIS, the total storage capacity at the site 
would be about twenty-two 6,500-gallon isotainers or a total of approximately 143,000 
gallons. This is well below the 420,000-gallon threshold. The Final SEIS specifically 
notes where the isotainers would be stored.  There would be no other diesel fuel storage 
tanks at the site.

SEACC KHSS-09 The discrepancy in the storage tank volumes has been corrected.

SEACC KHSS-10 See the response to comment KHSS-06.

SEACC KHSS-11 See the response to comment KHSS-06.

SEACC KHSS-12 The projected noise level at a particular location can either be measured or calculated. 
The Hart Crowser report provides some measurement of noise levels for the Kensington 
"side" of the project but does not include the Jualin "side" of the project area. Therefore, 
calculations were made to determine noise levels in the SEIS analysis. The noise levels 
of various pieces of equipment proposed for use at the mine site were obtained from the 
Hart Crowser report; its status as a draft is irrelevant to the analysis. 

The calculator used in the noise analysis indeed represents best available science 
because of the simple mathematical relationship between distance and sound. As the 
distance that sound travels doubles, the decibel (dB) level drops by 6 (dB1 - dB2 = 20 
log [d1 – d2]). Therefore, assuming a given noise level coming from a particular piece of 
equipment at a particular location, the noise level of that piece of equipment at different 
distances can be calculated. 

Section 3.11.3 notes that water birds occur throughout Berners Bay including Echo 
Cove, Sawmill Cove, and Slate Creek Cove. Since the largest concentrations are 
considered to occur at the head of Berners Bay, the shallows at the head of the bay 
were considered shorebird habitat for the purposes of the noise analysis. This area is 
listed twice because of the sources of noise that could reach that location – one from the 
Slate Creek Cove marine terminal and the other from the access road as it turns up the 
Johnson Creek drainage from paralleling the shoreline. 

Haul trucks have been removed from the table since they would be used only to 
transport waste rock in the vicinity of the process area and would not contribute to noise 
impacts on receptors in the vicinity of Berners Bay. 

The table (formerly Table 4-32, currently Table 4-34) has been modified to include the 
appropriate noise levels. Note that 30 dB is approximately the noise level of a quiet 
whisper and that a normal conversation would produce a level of approximately 47 dB. 

In summary, the approach used to determine noise levels was done using the 
appropriate mathematical relationships based on the distance between the noise 
sources and the locations of various receptors. This approach is an accepted and 
practical method used in analyzing noise impacts. The age of the Hart Crowser report is 
irrelevant in that the noise levels presented in the report for trucks and other pieces of 
mining equipment have not changed.

SEACC KHSS-13 The Final SEIS includes additional discussion on the potential impacts of noise on 
marine mammals, specifically humpback whales (see Section 4.10.3).

SEACC KHSS-14 Section 4.10.3 and the BA/BE (Appendix J, provided to NMFS in November 2004) 
describe in detail the available data on humpback whales in Berners Bay and the 
construction/operation-related impacts of each alternative.

SEACC KHSS-15 Mitigation measures have been developed for activities in the vicinity of the marine 
terminals during the eulachon run (Section 2.5.1). These measures are consistent with 
NMFS requirements governing marine mammals under both the Endangered Species 
Act and Marine Mammal Protection Act. The Final SEIS, including the BA/BE (Appendix 
J), provides additional discussion of the impacts of noise on marine mammals, 
particularly humpback whales.
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SEACC KHSS-16 Collisions can occur between vessels and marine mammals (humpback whales more so 
than Steller sea lions) regardless of vessel noise, speed, or direction. Mitigation 
measures included in Section 2.5.1 include the crew shuttle moving at slower speeds 
and an NMFS-approved observer to minimize the likelihood of collisions. Adherence to 
NMFS guidelines, in addition to the identified mitigation measures, would indeed 
minimize the potential for vessel strikes.

SEACC KHSS-17 The discussion of noise within the cumulative effects section has been revised to include 
the decibel levels that could result from operation of the Juneau Access Road as 
described in the Juneau Access Improvements Draft EIS (traffic volume at 210,000 
vehicles annually).

SEACC KHSS-18 The statement has been qualified to indicate that based on the current state of 
knowledge, the land exchange would not result in any increase in noise over the levels 
projected by the Kensington Gold Project. As the reviewer notes, no plans have been 
proposed for the site should Congress approve the land exchange.

SEACC KHSS-19 Agreements among Coeur Alaska, Cape Fox, and Sealaska have not been provided to 
the Forest Service. The Forest Service has no way of knowing whether or not they have 
been submitted to Congress. The SEIS does not include the contents of the agreements 
because they are beyond the scope of this SEIS. The SEIS discloses the potential 
impacts of the land exchange with the assumption that mining operations would move 
forward. The SEIS also states that ADNR and EPA would assume responsibility for the 
oversight of operations and reclamation of the mine if the land exchange is approved.

SEACC KHSS-20 Questions and comments regarding the Cape Fox land exchange are best directed to an 
authority on the subject. The exchange that is under consideration by Congress would 
be exempt from NEPA and is a totally separate action to the action under consideration 
here. Legislation concerning the proposed land exchange was not referred out of 
committee and has not been reintroduced to date.

SEACC KHSS-21 See the response to comment KHSS-20.

SEACC KHSS-22 The Forest Service is unaware of the designation of Berners Bay as an Aquatic 
Resource of National Importance (ARNI) beyond its mention in the cited letter. The 
Forest Service has met often with the agencies cited in this comment and there has 
been no mention of special designations. Note that only Congress has the authority to 
designate wild or scenic rivers. The 1997 TLMP ROD (Appendix A) recommends 
designation of the lower 9 miles of the Gilkey River as “wild.”

SEACC KHSS-23 The use of eulachon as prey for salmon has been included in the essential fish habitat 
assessment. The extent to which king salmon prey on eulachon within Berners Bay is 
unknown.

SEACC KHSS-24 The wetlands discussion in the SEIS includes an assessment of wildlife habitat along 
with a number of other functions. As explained in the text, the functional assessment 
employed a standardized methodology developed by the USACE for use in southeast 
Alaska. The assessment is a generalized tool and does not specifically call for the 
evaluation of foraging, nesting, and rearing habitat of birds. Bird use within the project 
area is discussed in the wildlife sections (3.11 and 4.11).

SEACC KHSS-25 Comment noted.
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